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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 
lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (z.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 
"indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence moti£ as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 
case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural siipilarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 
and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
cloned genes or degenerate variants thereof especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ID NO: 1-1350. The polypeptides sequences are designated SEQ 
ID NO: 1351-2700. The nucleic acids and polypeptides are provided in the Sequence Listing. In 
the nucleic acids provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is 
thymine; and N is any of the four bases. In the amino acids provided in the Sequence Listing, * 

1 0 corresponds to the stop codoa 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-1350 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 

15 domain or truncation ofthe peptides encoded by SEQIDNO:1-1350. A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
ID NO: 1-1 350 or a degenerate variant or fragment thereof. The identifying sequence can be 100 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information v 
20 from the nucleic acid sequences of SEQ ED NO: 1-1350. The sequence information can be a 
segment of any one of SEQ ED NO: 1-1350 that uniquely identifies or represents the sequence 
information of SEQ ID NO: 1 -1350. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
25 a nucleic acid array. In one embodiment, segments of sequence information is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect full-match or mismatch to the polynucleotide that contains the segment The collection 
can also be provided in a computer-readableformat 

This invention also includes the reverse or direct complement of any of the nucleic acid 
30 sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous applications in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
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full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 - 1 350 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays that 
5 are well known in the art. In a particularly preferred embodiment, the nucleic acid sequences of 
SEQ ID NO: 1-1 350 or novel segments or parts of the nucleic acids provided herein are used in 
diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollrath 
et al., Science 258:52-59 (1992), as expressed sequence tags for physical mapping of the human 
genome. 

1 0 The isolated polynucleotides of the invention include, but are not limited to, a 

polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ED NO: 1-1350; a 
polynucleotide comprising any of the full length protein coding sequences of SEQ ID NO: 1 - 1350; 
and a polynucleotide comprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ED NO: 1-1350. The polynucleotides of the present invention also include, but 

15 are not limited to, a polynucleotide that hybridizes under stringent hybridization conditions to (a) 
the complement of any one of the nucleotide sequences set forth in SEQ ID NO : 1 - 1 3 50; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
(e.g, SEQ ID NO: 1351-2700); (c) a polynucleotide which is an allelic variant of any 
polynucleotidesrecited above; (d) a polynucleotide which encodes a species homolog (e.g. 

20 orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of any of the polypeptides comprising an amino arid 
sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 

25 full length or mature protein. Polypeptides of the invention also include polypeptides with 

biological activity that are encoded by (a) any of the polynucleotides having a nucleotide sequence 
set forth in SEQ ID NO: 1-1 350; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 

30 equivalents" thereof with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated The 
polypeptides of the invention may be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells (e.g. host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
5 the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 

1 0 protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 

15 or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 

20 expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al. 9 Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 

25 of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
markers, and as a food supplement 

Methods are also provided for preventing, treating, or ameliorating a medical condition 

30 which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 

3 5 expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, b 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
5 a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected The invention also provides a method for detecting the polypeptides of the 
10 invention in a sample comprising contacting the sample with a compound that binds to and forrc 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
1 5 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 

20 (z. e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compound 
that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 

25 compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/compound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound the binds to a 

30 polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases o 
disorders as recited herein comprising administering compounds and other substances that 

35 modulate the overall activity of the target gene products. Compounds and other substances can 
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effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
5 polynucleotides to which they have homology (set forth in Table 2). If no homology is set forth 
for a sequence, then the polypeptides and polynucleotides of the present invention are useful for 
a variety of applications, as described herein, including use in arrays for detection. 

10 4. DETAILED DESCRIPTION OF THE INVENTION 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

15 The term "active" refers to those forms of the polypeptide which retain the biologic 

and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 

20 natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

25 The terms "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5'-AGT-3* binds to the 
complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 

30 complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 

35 and continuous source of germ cells for the production of gametes. The term "primordial germ 

6 



WO 01/57188 PCT/US01/03800 

cells (PGCs)" refers to a smaU population of cells set aside from other cell lineages particularly • 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 

10 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

1 5 "oligonucleotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 
sequence of these nucleotides. These phrases also refer to DNA or KNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 

20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 

25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 

30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 

35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
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be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
ftagment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
5 IDNOs:l-1350. 

Probes may, for example, be used to determine whether specific mRNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
10 art Probes of the present invention, their preparation and/or labeling are elaborated in 
Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

15 The nucleic acid sequences of the present invention also include the sequence 

information from the nucleic acid sequences of SEQ ID NO:1-1350. The sequence information 
can be a segment of any one of SEQ ID NO: 1-1350 that uniquely identifies or represents the 
sequence information of that sequence of SEQ ID NO:1-1350. One such segment can be a 
twenty-mer nucleic acid sequence because the probability that a twenty-mer is fully matched in 

20 the human genome is 1 in 300. In the human genome, there are three billion base pairs in one set 
of chromosomes. Because 4 20 possible twenty-mers exist, there are 300 times more twenty-mer s. 
than there are base pairs in a set of human chromosomes. Using the same analysis, the 
probability for a seventeen-mer to be fully matched in the human genome is approximately 1 in 
5. When these segments are used in arrays for expression studies, fifteen-mer segments can be 

25 used The probability that the fifteen-mer is fully matched in the expressed sequences is also 
approximately one in five because expressed sequences comprise less than approximately 5% of 
the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

30 with a single mismatch is calculated by multiplying the probability for a full match (1-5-4 25 ) times the 
increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximatelyoneinfive. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame," ORF, means a series of nucleotide triplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
5 sequence if the promoter controls the transcription of the coding sequence. While operably 
linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
. transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
10 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 
differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
15 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater than about 200 amino acids, more preferably less 
than 150 amino acids and most preferably less than 100 amino acids. Preferably the peptide is 
from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 
20 length to display biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells that, 
have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, 
acetylation, carboxylation, glycosylation, phosphorylation, lipidation and acylation. 
25 The term '^translated protein coding portion" means a sequence which encodes for the full 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
30 produced by processing in the cell which removes any leader/signal sequence. The mature 
protein portion may or may not include the initial methionine residue. The methionine residue 
may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 
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The term "derivative" refers to polypeptides chemically modified by such techniques as 
ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derealization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
5 in human proteins. 

The term "variant"(or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions., and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 

10 the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 

15 substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as Hgand-binding affinities, interchain 

20 affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, i.e., conservative amino 
acid replacements. "Conservative'* amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 

25 nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino aicids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 

30 "deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 

amino acids. The variation allowed may be experimentally determined by systematically making 
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 
Alternatively, where alteration of function is desired, insertions, deletions or 

35 non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
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can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
5 for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 

10 macromolecules, e.g. , polynucleotides, proteins, and the like. In one embodiment, the 

polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

1 5 The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 

20 polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant (e.g. , microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g. , yeast) expression systems. As a product, "recombinant microbial" 

25 defines a polypeptide or protein essentially free of native endogenous substances and 

unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

30 The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 

35 appropriate transcription initiation and termination sequences. Structural units intended for use 
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in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
5 recombinant protein to provide a final product 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or cany the recombinant 
transcriptional unit extracbromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 

10 to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 

15 can be prokaryotic or eukaiyotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly (e.g., soluble proteins) or partially(e.g., receptors) from the cell in which they are 

20 expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, 
P.A. and Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells 
(e.g. Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 

25 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

30 The term "stringent" is used to refer to conditions that are commonly understood in the 

art as stringent Stringent conditions can include highly stringent conditions (i.e., hybridization 
to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e. 9 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 

35 described herein in the examples. 
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In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 
hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 

10 35% (i.e. , the number of individual residue substitutions, additions, and/or deletions in a 

substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 

15 listed sequence by no more than 30% (70% sequence identity); in a variation of this 

embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a further variation of this 
embodiment, by no more than 1 0% (90% sequence identity) and in a further variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e.g., 

20 mutant, amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 85% sequence identity, more 
preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 
at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 

25 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% sequence identity, more preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, and most preferably at least about 
95% identity, more preferably at least about 98% sequence identity, and most preferably at least 

30 about 99% sequence identity. For the purposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence (e.g., via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g. , using the Jotun Hein method (Hein, J. 
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(1990) Methods Enzymol. 183:626-645). Identity between sequences can also be determined by 
other methods known in the art, e.g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. - 
5 The term "transformation" means introducing DNA into a suitable host cell so that the 

DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. Hie 
term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

10 As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 

which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 

1 5 with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

20 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 
The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-1 350 ; a polynucleotide encoding any one of the peptide 

25 sequences of SEQ ID NO: 1351 -2700; and a polynucleotide comprising the nucleotide sequence 
encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO: 1351-2700. The polynucleotides of the present invention also include, but are not limited to, 
a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of the 
nucleotides sequences of SEQ ID NO:1-1350 ; (b) nucleotide sequences encoding any one of the 

30 amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 1351 -2700. 
Domains of interest may depend on the nature of the encoded polypeptide; e.g. , domains in 

35 receptor-like polypeptides include hgand-binding, extracellular, transmembrane, or cytoplasmic 
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domains, or combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

5 The polynucleotides of the invention include naturally occurring or wholly or partially 

synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences disclosed 
1 0 herein. The corresponding genes can be isolated in accordance with known methods using the 

sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3 f sequence can 
be obtained using methods known in the art For example, full length cDNA or genomic DNA that 
1 5 corresponds to any of the polynucleotides of SEQ ID NO : 1 - 1 350 can be obtained by screening 
appropriate cDNA or genomic DNA libraries under suitable hybridization conditions using any of 
the polynucleotides of SEQ ID NO: 1-1350 or a portion thereof as a probe. Alternatively, the 
polynucleotides of SEQ ID NO:1-1350 may be used as the basis for suitable primer(s) that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDN A libraries. 
20 The nucleic acid sequences of the invention can be assembled from ESTs and sequences 

(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

25 The polynucleotides of the invention also provide polynucleotides including nucleotide 

sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, more typically at least about 90%, 91 %, 92%, 93%, 94%, and even more typically at 

30 least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO:l -1350, or complements thereof, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 

35 preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 20 nucleotides or more that 
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are selective for (Le. specifically hybridize to any one of the polynucleotides of the invention) 
are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 
differentiate polynucleotide sequences of the invention from other polynucleotide sequences in 
the same family of genes or can differentiate human genes from genes of other .species, and are 
5 preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 
specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO : 1 - 1 3 50, a 
representative fragment thereof, or a nucleotide sequence at least 90% identical, preferably 95% 

10 identical, to SEQ ID NO: 1-1 350 with a sequence from another isolate of the same species. 

Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other words, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated 

1 5 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1-1 350, can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, SJF. J Mol. Evol. 36 290-300 (1993) and Altschul 
S JF. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a FASTA version 3 search against 

20 Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

25 ' The invention also encompasses allelic variants of the disclosed polynucleotides or 

proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
30 encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
35 polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
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acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
5 choices {e.g. , hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-tenninal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 

10 residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 

preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 
In a preferred method, polynucleotides encoding the novel amino acid sequences are 

15 changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edelman et ah, 

20 DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 . 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 

25 amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant 

A further technique for generating amino acid variants is the cassette mutagenesis 

30 technique described in Wells et al., Gene 34:3 15 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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' of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 

1 0 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO:1-1350, or functional 
equivalents thereof, may be used to generate recombinant DNA molecules that direct the 
expression of that nucleic acid, or a functional equivalent thereof in appropriate host cells. Also 

1 5 included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

20 plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 

25 vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO:1-1350 or a fragment thereof or any other 

30 polynucleotides of the invention. In one embodiment, the recombinant constructs of the present 
invention comprise a vector, such as a plasmid or viral vector, into which a nucleic acid having 
any of the nucleotide sequences of SEQ ID NO: 1-1350 or a fragment thereof is inserted, in a 
forward or reverse orientation. In the case of a vector comprising one of the ORFs of the/present 
invention, the vector may further comprise regulatory sequences, including for example, a 

35 promoter, operably linked to the ORF. Large numbers of suitable vectors and promoters are 
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known to those of skill in the art and are commercially available for generating the recombinant 
constructs of the present invention. The following vectors are provided by way of example. 
Bacterial: pBs,phagescript,PsiX174,pBluescriptSK,pBsKS,pN^ 
pNH46a (Stratagene); pTrc99A, pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). 
5 Eukaiyotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL 
(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et aL, 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 

10 suitable expression control sequences are known in the art General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 

15 (transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 

20 kinase, early and late S V40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli 
and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 

25 transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 

30 periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
sequence encoding a desired protein together with suitable translation initiation and termination 

35 signals in operable reading phase with a functional promoter. The vector will comprise one or 
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more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 
within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
5 employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
(ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine . 

10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 

15 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. . 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et aL, Nat. Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 

20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 

25 4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO:1-1350, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 

30 encoding a protein, e.g., complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an mRNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
1 00, 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 1 35 1 -2700 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID 
NO: 1-1350 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
5 to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5 1 and 3' sequences which flank the coding region that are not 
translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

10 Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g. , SEQ 

ID NO:1-1350), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of a mRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 

15 the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of a mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 

20 chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 

25 include: 5-fluoiuuracil, 5-bromouracil, 5-<;h]orouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, l-methylinosine,2,2-dimethylguanine, 
2-methyladenine, 2-methyIguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

30 7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5 '-methoxy carboxymethy luracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

35 3 -(3 -amino-3 -N-2-carboxypropyl) uracil, (acp3)w. and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 
5 The antisense nucleic acid molecules of the invention are typically administered to a 

subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. Hie hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 

1 0 an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 

15 such that they specifically bind to receptors or antigens expressed on a selected cell surface, eg., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 

20 control of a strong pol II or pol HI promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a n omeric nucleic acid molecule. An -a nomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -uni t s , the 
strands run parallel to each other (Gaultier et al (1987) Nucleic Acids Res 15: 6625-6641). The 

25 antisense nucleic acid molecule can also comprise a 2 f -o-methylribonucleotide (Inoue et al 

(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al (1987) 
FEBSLettllS: 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

30 In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 

35 translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
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designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO:l- 
1350). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in a SECX-encoding mRNA. See, e.g., Cech etal. U.S. Pat. No. 4,987,071; and Cech et 
5 a/. U.S. Pat No. 5, 1 1 6,742. Alternatively, SECX mRNA can be used to select a catalytic RNA 
having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et a/., 
(1993) Science 261:1411-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 

10 structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer DrugDes. 6: 569-84; Helene. et al. (1992) Ann. N. Y. Acad Set 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
. 15 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al (1 996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

20 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al (1996) above; 
Peny-O'Keefe etal (1996) PNAS 93: 14670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 

25 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

30 primers for DNA sequence and hybridization (Hyrup et al (1 996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
35 delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
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combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
5 the nucleobases, and orientation (Hymp (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hymp (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5'-(4-methoxy1rityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA 
10 and the 5' end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5 ! PNA segment and a 3' 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 
with a 5 1 DNA segment and a 3' PNA segment. See, Petersen et al (1 975) Bioorg Med Chem 
LettS: 1119-11124. 

15 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al 9 1989, Proc. Natl Acad Set U.S.A. 86:6553-6556; 
Lemaitre et al, 1987, Proc. Natl Acad. Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 

20 oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al., 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

25 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
35 increase, expression of endogenous polypeptide. Cells can be modified (e.g. , by homologous 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a maimer that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
5 No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 

Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g. , ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 

1 0 sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 

1 5 calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et aL, Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a . 
heterologous protein under the control of the EMF. 

20 Any host/vector system can be used to express one or more of the ORFs of the present 

invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 

25 be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 

30 York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 

35 (CHO) cells, human kidney 293 cells, human epidermal A43 1 cells, human Colo205 cells, 3T3 
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cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 
from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
5 site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 

10 more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 

15 agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 

20 strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 

strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

25 In another embodiment of the present invention, cells and tissues may be engineered to 

express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 

30 gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 

regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 

35 targeting. These sequence include polyadenylation signals, mKNA stability elements, splice 
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sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
5 gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 

10 die naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 

15 more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 

20 Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyi-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et aL; International Application No. 

25 PCT/US92/09627 (WO93/09222) by Selden et aL; and International Application No. 

PCT/US90/06436 (WO91/06667) by Skoultchi et aL, each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

30 The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising: the amino acid sequences set forth as any one of SEQ ID NO: 1351-2700 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO.1-1350 or the 
corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 

35 polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO: 1-1350 or (b) 
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polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO:1351- 
2700 or (c) polynucleotides that hybridize to the complement of the polynucleotides of either (a) 
or (b) under stringent hybridization conditions. The invention also provides biologically active 
or immunologically active variants of any of the amino acid sequences set forth as SEQ ID 
5 NO: 1 35 1 -2700 or the corresponding full length or mature protein; and "substantial equivalents" 
thereof {e.g., with at least about 65%, at least about 70%, at least about 75%, at least about 80%, 
at least about 85%, 86%, 87%, 88%, 89%, at least about 90%, 91%, 92%, 93%, 94%, typically at 
least about 95%, 96%, 97%, more typically at least about 98%, or most typically at least about 
99% amino acid identity) that retain biological activity. Polypeptides encoded by allelic variants 
1 0 may have a similar, increased, or decreased activity compared to polypeptides comprising SEQ 
IDNO:1351-2700. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using known methods, for example, as described in H. 

15 U. Saragovi, et aL, Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al, J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 

20 without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 

25 proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as ahydrophilic, e.g., pharmaceutically acceptable, carrier. 

30 The present invention further provides isolated polypeptides encoded by the nucleic acid 

fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention {e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 

35 acid fragments of the present invention are the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
5 structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 

10 therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As usfed herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 

15 which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 

20 culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 

25 culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 

30 methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-affinity chromatography. See, e.g., Scopes, Protein Purification: Principles and 
Practice, Springer-Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 

35 Manual, Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
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retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 
domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
5 the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g. , small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 

10 cell/animal death of prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO:1351-2700. 

1 5 The protein of the invention may also be expressed as a product of transgenic animals, 

e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or germ cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 

20 deliberately engineered For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 

25 molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 

30 systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 

35 retain protein activity in whole or in part and are useful for screening or other immunological 



30 



WO 01/57188 



PCT/US01/03800 



methodologies may also be easily made by those skilled in the art given the disclosures herein. 
Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
5 an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g.> Invitrogen, San Diego, Calif., U.S.A. 
(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 

1 0 invention is "transformed. " 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 

15 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affini ty resins as concanavalin A-agarose, 
heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

20 Alternatively, the protein of the invention may also be expressed in a form which will 

facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
maltose binding protein (MBP), glutaihione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 

25 respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 

30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 
Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 
modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
5 another moiety or moieties, e.g., targeting moiety or another therapeutic agent Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 
provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
1 0 as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 
steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

15 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 

20 programs including, but are not limited to, the GCG program package, including GAP 

(Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403^10 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 

25 Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 
(Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-3 1 (1 982), incorporated herein by reference). The BLAST programs are publicly available 

30 from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 
Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 
35 protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the invention can 
correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
5 portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 
polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-tenninus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 

10 the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in which the 
polypeptide sequences of the invention are fused to the C-tenninus of the GST (i.e. 3 glutathione 
S-transferase) sequences. 

In another embo dime nt, the fusion protein is an immunoglobulin fusion protein in which 

15 the polypeptide sequences acoording to the invention comprises one or more domains are fused 
to sequences derived from a member of the immunoglobulin protein family . The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo. 

20 The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition of the ligand/protein interaction may be useful therapeutically for both the treatment of 
proliferative and differentiative disorders, e t g„ cancer as well as modulating (e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 

25 to identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 

30 appropriate ter mini , filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 

35 subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
5 in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 

10 activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g. , liposomes or chemical treatments). See, for example, 

15 Anderson, Nature, supplement to vol. 392, no. 6679, pp .25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 

20 artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 

25 states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art Further, the polypeptides of the present invention can be 

30 inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the celL These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g. , by 
5 homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 
operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 

10 International Publication No. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g. , ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 

15 co-amplificationof the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 

20 replace a gene' s existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 

25 protein produced may be replaced, removed, added, or otherwise modified by targeting. These 

sequences include poly adenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 

30 under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 

35 occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 



35 



WO 01/57188 



PCT/US01/03800 



added In all cases, the identification of the targeting eventmay be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 
of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 
not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Vims thymidine kinase (TK) gene or the bacterial 

1 0 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
- U.S. Patent No. 5,578,461 to Sherwin et ah; International Application No. PCT/US92/09627 
(WO93/09222)by Selden et aL; and International Application No. PCT/US90/06436 

15 (W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

20 inactivated in the gefcm line of animals using homologous recombination [Capecchi, Science 
244: 1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 

30 Publication No. W094/28 122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 

35 replacing the homologous promoter to provide for increased protein expression. The homologous 
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promoter can be supplemented by insertion of one or more heterologous enhancer elements 
. known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animal g that fail to express 
5 polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vrvo, one or more genes provided by the invention are either over expressed or 
10 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244: 1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
15 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
20 Publication No. W094/28 122, incoiporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
25 homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

30 The polynucleotides and proteins of the present invention are expected to exhibit one or 

more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 

35 mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
5 polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 

10 indirectly activate or inhibit the polypeptides of the invention (identified, e.g. , via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 

15 or in one of the other physiological pathways described herein. 

4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 

20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the 

corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 

polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 

35 the binding interaction. 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
* 5 receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

10 Any or all of these research utilities are capable of being developed into reagent grade or 

kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed 5 Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 

15 and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
20 sources or supplements. Such uses include without limitation use as a protein or amino acid 

supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
25 polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

30 A polypeptide of the present invention may exhibit activity relating to cytokine, cell 

proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 

35 or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 
invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M-KpreB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
5 HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

10 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 

145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 
etal.,L Immunol. 149:3778-3783, 1992; Bowman etal.,L Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal t cell stimulation, 

15 Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 

20 include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-121 1, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 

25 and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 
U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1 -Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 

30 9—Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 

35 Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et aL, Proc. Natl. Acad Sci. USA 77:6091-6095, 
1980; Weinberger et aL, Eur. J. Tmmun. 11:405-411, 1981; Takai et aL, J. ImmunoL 
5 137:3494-3500, 1986; Takai et aL, J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 

1 0 cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 
germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 

15 . large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

20 for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines may 
be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 

25 3L), any of the interleukins, recombinant soluble IL-6 receptor fused to EL-6, macrophage 

inflammatory protein 1-alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 

30 these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 

35 with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
5 autocrine expression of the polypeptide of the invention. This will allow for generation of 

undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mKNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 

10 identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 

15 used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
of neural cells and for the regeneration of nerve and brain tissue, i. e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition,. 

20 the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 

25 cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al, 

30 Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 

35 exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S. A, 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
5 proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 

10 and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 

15 irradiation/chemotherapy to stimulate the production of erythroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages (i.e., traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the growth and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 

20 treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 

25 paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post irradiation/chemotherapy, either in-vivo or ex-vivo (Le. , in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) • 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

30 Suitable assays for proliferation and differentiation of various hematopoietic lines are 

cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
35 and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among others, 
proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R- L 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1 992; Primitive hematopoietic colony forming cells 
with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
1 0 Wiley-Liss, Inc., New York, N.Y. 1 994; Long term bone marrow cultures in the presence of 
stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

15 

4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

20 A polypeptide of the present invention which induces cartilage and/or bone growth in 

circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 

25 artificial joints. De novo bone formation induced by an osteogenic agent contributes to the 
repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-fonning cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
5 defects in humans and other animals. Such a preparation employing a tendon/ligament-like 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 

1 0 induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament-forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 

1 5 return in vivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 

20 cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

25 system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 

30 composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

35 regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
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kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 
5 A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
1 0 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
15 WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84 (1978). 

20 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or immune 
suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HTV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 
herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 
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Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 
autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
5 disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 
venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 

10 Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 

15 polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 

models such as the cumulative contact enhancement test (Lastbom et al, Toxicology 125: 59-66, 
1 998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1 999), guinea pig skin sensitization 
test (Vohr et al., Arch. ToxocoL 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

20 Using the proteins of the invention it may also be possible to modulate immune 

responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 

25 generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 

30 of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 

35 function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 



47 



WO 01/57188 



PCT/US01/03800 



transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 
followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of co stimulation may also be sufficient 
5 to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 
of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 
The efficacy of particular therapeutic compositions in preventing organ transplant 

1 0 rejection or GVHD can be assessed using animal models that are predictive of efficacy in 

humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al. 5 Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:11102-11105 

1 5 (1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 

20 reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T' cells may 
reduce or eliminate disease symptoms. Administration of reagents which block stimulation off 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 

25 reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 

long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 

30 collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 

myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 
840-856). 

Upregulation of an antigen function (e.g., sl B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
35 responses may be in the form of enhancing an existing immune response or eliciting an initial 
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immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
5 removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 

10 invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the transfected tumor cells. In 

1 5 addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 

reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and p 2 microglobulin protein or an MHC class II alpha chain 
protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 

20 proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class D associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 

25 of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 

tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject 

The activity of a protein of the invention may, among other means, be measured by the 
following methods: 

30 Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 

those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 

35 78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al, J. 
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Immunol 135:1564-1572, 1985; Takai etal, I. Immunol. 137:3494-3500, 1986; Takai etal, J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al, 
Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol 153:3079-3092, 1994, 
Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
5 will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

10 Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 

that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

15 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et aL, J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 
Guery et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 

20 173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 1 82:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

25 Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 

that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
13:795-808, 1992; Gorczyca et al, Leukemia 7:659-670, 1993; Gorczyca et al, Cancer Research 
53:1945-1951, 1993; Itoh et al., Ceil 66:233-243, 1991; Zacharchuk, Journal of Immunology 

30 145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al., Blood 84:11 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:111-122, 1994; Galy etaL, Blood 85:2770-2778, 1995; Tokietal, 

35 Proc. Nat Acad Sci. USA 88:7548-7551, 1991. 
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4.10.8 ACTIVm/INfflBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
5 characteristics. Inhibins are characterized by their ability to inhibit die release of follicle 

stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 
alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 

1 0 spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 
a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 

15 polypeptide of the invention may also be useful for advancement of the onset of fertility in 

sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

20 Assays for activin/inhibin activity include, without limitation, those described in: Vale et 

al., Endocrinology 91 :562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale et al., Nature . 
321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

25 4.10.9 CHEMOTACTIC/CHEMOKESETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 

30 receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 
modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 

35 immune responses against the tumor or infecting agent. 
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A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
5 determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 
Assays for chemotactic activity (which will identify proteins that induce or prevent 
chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 
cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 
10 population to another cell population Suitable assays for movement and adhesion include, 

without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et aL J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
15 1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
20 thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 

attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
25 treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 

Therapeutic compositions of the invention can be used in the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
30 45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
35 metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
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invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
5 condition- Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 

10 compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 

1 5 cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 

cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

20 kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi' s sarcoma. 

25 Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 
administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 

30 effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as a 
portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 

35 acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
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Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 
with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfen, Carboplatin, Cannustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
5 Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V 1 6-21 3), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxy carbamide), Ifosfamide, 
Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen' mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 

10 Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 
Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 

1 5 exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 

In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 

20 cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 1 8 and Ch 21), 
tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boy den Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 

25 of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 189-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

30 4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their Iigands, receptor kinases and 
35 their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
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and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
5 receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

10 Suitable assays for receptor-ligand activity include without limitation those described in: 

Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. ' 
Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et aL, J. Exp. Med. 168:1 145-1 156, 1988; 

15 Rosenstein et al., J. Exp. Med. 169: 149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 

20 overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 
partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 

25 Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

30 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
35 solid support, borne on a cell surface or located intracellularly. One method of drug screening 
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utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 
nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of 
5 complexes between pol ypeptides of the invention or fragments and the agent being tested or 
examine the diminution in complex formation between the novel polypeptides and an 
appropriate cell line, which are well known in the art 

Sources for test compounds that may be screened for ability to bind to or modulate (i e. , 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 

10 organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

15 The sources of natural product libraries are microorganisms (including bacteria and 

fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 

20 review, see Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 

25 peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opiru 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Domer et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

30 Identification of modulators through use of the various libraries described herein permits 

modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 

35 for either cell/animal death or prolonged survival of the animal/cells. 
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The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
5 complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 

10 previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 

15 of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate increase or decrease) biological activity of a polypeptide of the invention. 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 

20 invention whereas the other does not. The response of the two cell populations to the addition of 
ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 

25 inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the . 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 

30 protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

35 
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4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
5 cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 

10 shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 

1 5 Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 

20 acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 



4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
25 therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblasts, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
30 Fishman et al., 1985, Medicine, 2d Ed, J.B. Lippincott Co., Philadelphia). 



4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
35 polypeptides of the invention, and which can be treated upon thus observing an indication of 
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therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelinatioa Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
5 limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

10 (ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 

results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 

15 immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

20 sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 

25 callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
30 neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 
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Therapeutics which are useful according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 
5 (i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vfvo, e.g. , 
choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

10 Such effects may be measured by any method known in the art. In preferred, 

non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 

1 5 be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 

depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g. , weakness, motor neuron 
conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

20 invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

25 muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

30 A polypeptide of the invention may also exhibit one or more of the following additional 

activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 

35 (such as, for example, breast augmentation or diminu tion, change in bone form or shape); 
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effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
5 limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
10 hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

15 4.10.19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
20 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

25 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

30 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

35 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
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absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
5 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

10 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J, Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int Arch. Allergy Appl. Immunol., 23:129. 

1 5 Induction of the disease can be caused by a single injection, generally intradermally, of a 
suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 

20 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 1 8, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 

25 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
30 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 
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One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
5 exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.0 1 fig/kg to 1 00 mg/kg of body weight, with 

10 the preferred dose being about 0. 1 \xgfkg to 1 0 mg/kg of patient body weight. For parenteral 

administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutical^ acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 

1 5 additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

20 A protein or other composition of the present invention (from whatever source derived, 

including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 

25 may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art The term 
"pharmaceutical^ acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredients). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 

30 invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

M-CSF, GM-CSF, TNF, EL-1, IL-2, IL-3, IL-4, H-5, IL-6, IL-7, IL-8, IL-9, IL-10, DL-1 1, LL-12, 
EL-13, DL-14, IL-15, IFN, TNF0, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 

35 include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 
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factor (PDGF), transforming growth factors (TGF-a and TGF-0), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
5 treatment Such additional factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine. other hematopoietic factor, thrombolytic or antithrombotic factor, or anti- 

10 inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or antithrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, EL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 

1 5 invention may comprise a protein of the invention in such multimeric or complexed form. 

As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 

20 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 

25 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

30 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

35 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
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hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factors), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 
5 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factors), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
1 0 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
15 ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than, systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often 
in a depot or sustained release formulation. In order to prevent the scarring process frequently 
20 occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
afflicted tissue. 

25 The polypeptides of the invention are administered by any route that delivers an effective 

dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

30 similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention thus may 
35 be formulated in a conventional manner using one or more physiologically acceptable carriers 



65 



WO 01/57188 



PCT/USO 1/03800 



comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
5 lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 
invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the pharmaceutical composition of the invention may additionally contain a solid 

10 carrier such as a gelatin or an adjuvant The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. When administered in liquid 
form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 

15 pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

20 When a therapeutically effective amount of protein or other active ingredient of the 

present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 

25 the skill in the art A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringefs Injection, or 
other vehicle as known in the art. The pharmaceutical composition of the present invention may 

30 also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, Ringer's 
solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
to the barrier to be permeated are used in the formulation. Such penetrants are generally known 

35 in the art. 
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For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutical^ acceptable carriers well known in the art Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
5 treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 

10 gum tragacanth, methyl cellulose, hydroxypropylmethyl -cellulose, sodium 

carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 

15 talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestufis or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 

20 gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 

sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 

25 stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal adhoainistration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 

30 pressurized packs or a nebuliser, with the use of a suitable propellant, e.g. , 

dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount Capsules and cartridges of, e.g. , gelatin for use 
in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

35 suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
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administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g. , in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
5 stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 

10 triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 

1 5 suitable vehicle, e.g. , sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 

20 implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 

25 system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 
polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 

30 system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 

35 biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
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sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed Liposomes and emulsions are well 
known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
5 Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 
skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 1 00 days. Depending on the chemical nature and the 

10 biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

15 polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 
properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

20 monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
protein(s) or other active ingredient(s) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 

25 lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 

30 MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 

35 . which protein of the present invention is combined, in addition to other pharmaceutically 
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acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
5 liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and severity of 

10 the condition being treated, and on the nature of prior treatments which the patient has 

undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient Initially, the 
attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or other active ingredient 

15 of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
contain about 0.01 ^ig to about 100 mg (preferably about 0.1 \ig to about 10 mg, more preferably 
about 0. 1 \ig to about 1 mg) of protein or other active ingredient of the present invention per kg 

20 body weight For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 
composition for use in this invention is, of course, in apyrogen-fiee, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 

25 delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
described above, may alternatively or additionally, be administered simultaneously or 
sequentially with the composition in the methods of the invention. Preferably for bone and/or 

30 cartilage formation, the composition would include a matrix capable of delivering the 

protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 
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The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 
may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 
5 hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 

10 mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 
glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 

15 In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 

cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

20 hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 

carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 

25 total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 
compositions, proteins or other active ingredients of the invention may be combined with other 

30 agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 

question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-p), and 
insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary applications. 

35 Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
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patients for such treatment with proteins or other active ingredients of the presort invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 
modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
5 damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g. , 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 
and with inclusion of other proteins in the pharmaceutical composition- For example, the 
addition of other known growth factors, such as IGF I (insulin like growth factor I), to the final 

10 composition, may also effect the dosage. Progress can be monitored by periodic assessment of 
tissue/bone growth and/or repair, for example, X-rays, histomorphometric determinations and 
tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 

1 5 mammalian subject Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

20 

4.123 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 

25 effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 

30 circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC 5 o as determined in cell culture (i e. , the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such information can be used to more accurately determine useful doses in humans. 
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A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 
5 population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

1 0 of circulating concentrations that include the ED 50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of aclministration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l . Dosage amount and interval may be adjusted 

1 5 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro date. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

20 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 1 0-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

25 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 ug/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 |ig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

30 The amount of composition administered will, of course, be. dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12,4 PACKAGING 
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The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
5 invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 

10 invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fab, Fab' and F{&)i 
fragments, and an Fab expression library. In general, an antibody molecule obtained from 

15 humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgGi, IgG 2 , and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

20 An isolated related protein of the invention may be intended to serve as an antigen, or a 

portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 

25 antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 1351), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 
epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 

30 15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g. , a 

35 hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 
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indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 

to encode surface residues useful for targeting antibody production. As a means for targeting 

antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 

may be generated by any method well known in the art, including, for example, the Kyte 
5 Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g. , 

Hopp and Woods, 1981, Proc. Nat. Acad Sci USA 78: 3824-3828; Kyte and Doolittle 1982, J. 

Mol Biol. 157: 105-142, each of which is incorporated herein by reference in its entirety. 

Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 

fragments, analogs or homologs thereof, are also provided herein- 
10 A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

thereof, may be utilized as an immunogen in the generation of antibodies that 

immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 

monoclonal antibodies directed against a protein of the invention, or against derivatives, 
15 fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 

Manual, Harlow E, and Lane D, 1 988, Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

5.13.1 Polyclonal Antibodies 

20 For the production of polyclonal antibodies, various suitable host animals {e.g. , rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

25 recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

30 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

35 synthetic trehalose dicorynomycolate). 
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The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g. , from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
5 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

10 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product In particular, the complementarity determining regions (CDRs) of the monoclonal 

15 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 

binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1 975). In a hybridoma method, a mouse, 

20 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof Generally, either peripheral blood lymphocytes are used if cells of human 

25 origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 
Antibodies: Principles and Practice. Academic Press. (19S6) pp. 59-103V Immortalized cell 
lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 

30 human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfiised, immortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 

35 thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 
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Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
5 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol.. 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production T echnique s and Applications, Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

1 0 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

15 art The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem.. 102:220 (1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 

20 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures such 

25 as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

30 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

35 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
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example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
5 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

10 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab f 5 F(ab r ) 2 or other antigen- 

15 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature. 321 :522-525 (1986); Riechmann et al., Nature. 332:323-327 (1988); Verhoeyen et al., 
Science. 232:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

20 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225.539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

25 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct Biol.. 

30 2:593-596 (1992)). 

5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
35 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
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Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
ANTIBODIES AND Cancer THERAPY, Alan IL Liss, Inc., pp. 77-96). Human monoclonal 
5 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B -cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 Im 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

10 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol.. 227:381 (1991); 
Marks et al., J. Mol. Biol.. 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g. , mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

15 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10. 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and 

20 Lonberg and Huszar (Intern. Rev, Immunol. 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

25 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

30 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 
cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
the animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

35 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
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immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
5 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
10 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
15 an expression vector containing a nucleotide sequence encoding a light chain into another 

mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
20 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
25 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of Fab expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal Fab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
30 may be produced by techniques known in the art including, but not limited to: (i) an .Fpyp 

fragment produced by pepsin digestion of an antibody molecule; (ii) an Fab fragment generated 
by reducing the disulfide bridges of an F^ fragment; (iii) an Fab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

35 5.13.5 Bispecific Antibodies 
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Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit 
5 Methods for making bispecific antibodies are known in the art Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature. 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

10 potential mixture of ten different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al, 1991 EMBO J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

15 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 

preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 

20 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al.» Methods in Enzvmology, 121 :210 (19861 

According to another approach described in WO 96/2701 1 , the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

25 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

30 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

35 prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
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wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab 5 fragments 
generated are then converted to thionitrobenzoale (TNB) derivatives. One of the Fab'-TNB 
5 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

10 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody P(ab'>2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

15 of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Tmmmio1. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 

20 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

25 heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and V L domains of one fragment are forced to pair with the complementary V L and V H 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

30 reported. See, Graber et al., I Immunol 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic aim of an 

35 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
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a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG(Fc R),suchasFc RI(CD64),Fc RII (CD32) and Fc RIII(CD16)soastofocus 
cellular defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies 
can also be used to direct cytotoxic agents to cells which express a particular antigen. These 
5 antibodies possess an antigen-binding arm and an aim which binds a cytotoxic agent or a 

radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody 
of interest binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

1 0 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

1 5 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

20 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

25 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1195 (1992) 
and Shopes, J. Immunol, 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

30 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
35 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
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bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (Le. 9 a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconj ugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
5 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPH, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

10 radionuclides are available for the production of radioconjugated antibodies. Examples include 
2,2 Bi, ,31 I ) 131 In, 90 Y,and ,8< Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithioI) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

15 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-^diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et aL, Science, 238: 1098 (1987). 

20 Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
25 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g. , avidin) that is in turn 
conjugated to a cytotoxic agent 

4.14 COMPUTER READABLE SEQUENCES 

In one application of this embodiment, a nucleotide sequence of the present invention can 
be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM * 
and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
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artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 
5 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

10 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. Hie sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

15 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-1350 or a representative 
fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

20 sequences of SEQ ID NO: 1-1350 in computer readable form, a skilled artisan can routinely 
access the sequence information for a variety of purposes. Computer software is publicly 
available which allows a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which follow demonstrate how software which implements the 
BLAST (Altschul et al. s J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. 

25 Chem. 1 7:203-207 (1 993)) search algorithms on a Sybase system is used to identify open reading 
frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 
and may be useful in producing commercially important proteins such as enzymes used in 
fermentation reactions and in the production of commercially useful metabolites. 

As used herein, "a computer-based system" refers to the hardware means, software 

30 means, and data storage means used to analyze the nucleotide sequence information of the 

present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 

35 computer-based systems of the present invention comprise a data storage means having stored 
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therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded thereon 
5 the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 

10 motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith- Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 

15 software packages for conducting homology searches can be adapted for use in the present 

computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
present as a random occurrence in the database. The most preferred sequence length of a target 

20 sequence is from about 1 0 to 300 amino acids, more preferably from about 30 to 1 00 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

As used herein, "a target structural motif," or "target moti£" refers to any rationally 
25 selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
30 sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
control gene expression through triple helix formation or antisense DNA or RNA, both of which 
35 methods are based on the binding of a polynucleotide sequence to DNA or RNA. 

86 



WO 01757188 



PCTYUS01/03800 



Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al, Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 15241:456 (1988); and Dervan 
et al., Science 251 :1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 
5 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 
molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 
1 0 design of an antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
1 5 acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
20 detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 
detected in the sample. 

25 In general, methods for detecting a polypeptide of the invention can comprise contacting 

a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 

30 antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 
employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 

35 skilled in the art will recognize that any one of the commonly available hybridization, 
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amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Immunocytochemistry, 
5 Academic Press, Orlando, FL Vol. 1 (1982), VoL 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 

10 will vary based on the assay format, nature of the detection method and the tissues, cells or 

extracts used as the sample to be assayed Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 

1 5 necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

20 In detail, a compartment kit includes any kit in which reagents are contained in separate 

containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 
another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 

25 compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-bufFers, etc.), and containers which 
contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 

30 primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 
established kit formats which are well known in the art. 

35 4.17 MEDICAL IMAGING 
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The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat NO. 5,413,778. Such methods involve chemical attachment of 
5 a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 

pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 



4.18 SCREENING ASSAYS 
10 Using the isolated proteins and polynucleotides of the invention, the present invention 

further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ED NO: 1- 
1350, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, said 
method comprises the steps of: 
1 5 (a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
20 the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 
to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
25 invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 
comprise contacting a compound with a polypeptide of the invention in a cell for a time 
30 sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 
sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
35 activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
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activity observed in the absence of the compound). Alternatively, compounds identified via such 
methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
5 invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

10 For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and are assayed for their ability to bind to the protein encoded by 
the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 

15 readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

20 In addition to the foregoing, one class of agents of the present invention, as broadly 

described, can be used to control gene expression through binding to one of the ORFs or EMFs 
of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 

25 multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 
ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

30 Agents suitable for use in these methods preferably contain 20 to 40 bases and are 

designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 

35 Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
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from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 
5 Agents which bind to a protein encoded by one of the ORFs of the present invention can 

be used as a diagnostic agent Agents which bind to a protein encoded by one of the ORFs of the 
present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

10 4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-1 350. Because the corresponding gene is only expressed in a limited 
15 number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 
ID NO:1-1350 can be used as an indicator of the presence of RNA of cell type of such a tissue in 
a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 

20 additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 
Other means for producing specific hybridization probes for nucleic acids include the 

25 cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 

30 nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 
chromosome using well known genetic and/or chromosomal mapping techniques. These 
techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
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chromosome spreads has been described, among other places, in Verma et al (1988) Human 
Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
5 of genetic map data can be found in the 1 994 Genome Issue of Science (265 : 1 98 1 f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

10 4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 
1 5 skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1 990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagatae/ai, 1985;Dahlenef a/., 1987; Morrissey& Collins, (1989) Mol. Cell 
Probes3(2) 1 89-207) or by covalent binding of base modified DNA (Keller et al., 1988; 1989); ail 
20 references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et aL (1 994) Proc. Natl. Acad. Sci. USA 91 (8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 
25 Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). t 

Nunc Laboratories (Naperville,IL) is also selling suitable material that could be used. Nunc 
Laboratories have developed a method by which DNA can be covalently bound to the microwell 
30 surface termed CovalinkNH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
(Rasmussene/o/., (1 991) Anal. Biochem 198(1) 138-42). 
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The use of CovaLinkNH strips for covalenl binding of DNA molecules at the 5'-end has 
been described (Rasmussenet al., (1991). In this technology, a phosphoramidate bond is employed 
(Chu et al., (1 983) Nucleic Acids Res. 1 1(8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidate bond joins the DNA to the 
5 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalenlly 
grafted onto the polystyrene surface through a 2 nm long spacer arm To link an oligonucleotide to 
CovaLink NH via an phosphoramidate bond, the oligonucleotide terminus must have a 5 '-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidinused to bind the probes. 

10 More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 

denaturing for 1 0 min. at 95°C and cooling on ice for 1 0 min. Ice-cold 0. 1 M l-methylimidazole, 
pH 7.0 (1-Melm7) 5 is then added to a final concentration of lOmM 1-Melm 7 . Ass DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 

Carbodiimide 0.2 M l-ethyl-3-(3-dimelhylaminopropyl)M:arbodiimide (EDC), dissolved in 

15 10 mM 1-Melm7, is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g. , Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is that 

20 described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3 ! -reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups earned by the support The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 

25 conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 
employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 

30 Vodoietal. (1991) Science 25 1(4995) 767-73, incorporated herein by reference. Probesmay also 
be immobilized on nylon supports as described by Van Ness et cd. (1 99 1 ) Nucleic Acids Res. 
1 9(1 2) 3345-50; or linked to Teflon using the method of Duncan & Cavalier ( 1 988) Anal. Biochem. 
169(1) 1 04-8; all references being specifically incorporated herein. 
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To link an oligonucleotide to a nylon support, as described by Van Ness et al (1991), 
requires activation of the nylon surface via alkylation and selective activation of the 5-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
5 light-generated synthesis described by Pease et al. t (1994) PNAS USA 91(1 1) 5022-6, incorporated 
herein by reference). These authors used current photolithographictechniques to generate arrays of 
immobilized oligonucleotideprobes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5 -protected N-acyl-deoxynudeoside phosphoramidites, surface linker chemistry and versatile 
10 combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotideprobes may be 
generated in this manner. 

421 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
1 5 including mRNA without any amplification steps. For example, Sambrook et al. ( 1 989) describes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3 , plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 

20 may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 924-9.28 of Sambrook et 
al. (1989), shearing by ultrasound and NaOHtreatmeiiL 

25 Low pressure shearing is also appropriate, as described by Schriefer et al. (1990) Nucleic 

Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A leva- 
device allows controlled application of low to intermediate pressures to the cell. The results of 
these studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 

30 fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, CvzJI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
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of DNA into particular sizes that they contemplated to be smtable for shotgim cloning and 
sequencing. 

The restriction endonuclease CviJI normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
5 this enzyme (CwJI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 1 9 (268 8 base pairs). Fitzgerald etal.(l 992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cvfil* * digest of pUC 1 9 that was size 
fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that CvzJI* * restricts pyGCPy and 
1 0 PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
1 5 electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturationof the DNA fragments before they are contacted with the 
20 chip. Phosphate groups must also be removed from genomic DNA by methods known in the art 

422 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 

25 nylon membrane. By offset printing, a density of dots higher than the density of the wells is 

achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselectednumber of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 

30 subarrays may represent replica spotting of the same samples. In one example, a selected gene 

segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 



95 



WO 01/57188 



PCT/US01/03800 



Subairays may contain 64 samples, one from each patient Where the 96 subairays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subairays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 
5 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
• present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
1 0 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
1 5 variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
reference in their entirety. 

20 5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 

25 using standard PGR, SBH sequence signature analysis and Sanger sequencing techniques. Hie 
inserts of the library were amplified with PCR using primers specific for the vector sequences 
which flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were 
clustered into groups of similar or identical sequences. Representative clones were selected for 

30 sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
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(ABI) sequencer*) obtain the novel nucleicacid sequences. In some cases RACE (Random 
Amplification of cDNA Ends) was performed to further extend the sequence in the 5' direction. 

52 EXAMPLE 2 

5 Novel Contigs 

The novel contigs of the invention were assembled from sequences that were obtained from 
a cDNA library by methods described in Example 1 above, and in some cases sequences obtained 
from one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQ ID NO: 1-1350 and are provided in the attached Sequence Listing. The contigs 

1 0 were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences from different databases 
(z.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 1 14, and UniGene 
version 101) that belong to this assemblage. The algorithm terminated when there was no 
additional sequences from the above databases that would extend the assemblage. Inclusion of 

1 5 component sequences into the assemblage was based on a BLASTN hit to the extending 
assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Table 3 sets forth the novel predicted polypeptides (including proteins) encoded by the 
novel polynucleotides (SEQ ID NO: 1 89-282) of the present invention, and their corresponding 
nucleotide locations to each of SEQ ED NO: 189-282. Table3 also indicates the method by which 

20 the polypeptide was predicted Method A refers to a polypeptide obtained by using a software 

program called FASTY (available from http://fast2ubioch.virginia.edu) which selects a polypeptide 
based on a comparison of the translated novel polynucleotide to known polynucleotides (W JL 
Pearson, Methods in Enzymology, 183:63-98 (1 990), herein incorporated by reference). Method B 
refers to a polypeptide obtained by using a software program called GenScan for human/vertebrate 

25 sequences (available from Stanford University, Office of Technology Licensing) that predicts the 
polypeptide based on a probabilistic model of gene structure/compositionalproperties (C Burge 
and S. Karlin, J. Mol. Biol, 268:78-94 (1997), incorporated herein by reference). Method C refers 
to a polypeptide obtained by using a Hy seq proprietary software program that translates the novel 
polynucleotide and its complementary strand into six possible amino acid sequences (forward and 

30 reverse frames) and chooses the polypeptide with the longest open reading frame. 

The nearest neighbor results for SEQ ID NO: 1-1350 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq database October 
12, 2000, update 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the 
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closest homologue for SEQ ID NO:1-1350. The nearest neighbor results for SEQ ID NO: 1- 
1350 are shown in Table 2 below. 

Tables 1, 2 and 3 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1-1350. 
Table 2 shows the nearest neigjhbor result for the assembled contig. The nearest neighbor result 
5 shows the closest homolog with an identifiable function for each assemblage. Table 3 contains the 
start and stop nucleotides for the translated amino acid sequence for which each assemblage 
encodes. Table 3 also provides a correlation between the amino acid sequences set forth in the 
Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID NO. in 
USSN 09/496,914. 
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TABLE 1 



Tissue Origin 


Kis A source 


Hyseq Library Name 


SEQ ID NOS: 


n j., if 1. 1.,-,;.. 

aauit Oram 




AB300I 


tit 1C1 1 OO ^tf £.£*\ ££e OT*J A 1 A rtoi 

111 151 188 215 662-665 877 910 927 
976 1233 1319 


adult brain 


GIBCO 


ABD003 


4149 74101 111 120 132 141-142151 
217 225 238 271 317 404 446 469 503 
513-514 535 550 564 573 666-669 798 
898 910 927 976 1067 1083 1085 1178 
1254 


aduh brain 


Clontech 


ABR001 


39 216 238 327 356 535 927 1056 1 121 
1178-11801199 1251 


adult brain 


Clontech 


ABR006 


74 611 949 10341136 


adult brain 


Clontech 


ABR008 


14 32 43 61 81 86 89 120 132 138 145 
147 188 197 208 225 227-239 250 300- 
303 312 316 328-33 1 340 357-362 374 
380 384-391 408 414 446 448 464-467 
483 488 495-496 505 512 521 535 550 
566 571 577 585 590 594 598 634 641 
658 666 683 725 742 764 767 786 801 
805 810 823 826 829 831 836 841 887- 
923 927 934 943 950-951 963 976 995 
1000-1001 1006 1026 1034 1048 1057- 
1067 1086 1088 1090 1118 1120 1122- 
1128 1142 1162 1181-1192 1199 1204 
1218-1219 1225 1232 1253 1267 1271- 
1306 134213471349-1350 


adult brain 


Clontech 


ABR011 


49 238 1219 


adult brain 


BioChain 


ABR012 


74 238 


adult brain 


Invitrogen 


ABR013 


868 1268 


adult brain 


Invitrogen 


ABT004 


49 1 17 138 191 217 252 291 305 535 
566 596 663 670 746 798 816-819 876 
892 898 922 943 963 1034-1036 i 121 


cultured 
preadipocytes 


Strategene 


ADP001 


41 74 101 138 21 1 238 304 537 582 
740 798 883 943 976 1067 


adrenal gland 


Clontech 


ADR002 


49 74 101 111 120127 151215 238 
240-247 3 16 330 363-364 404 414 534- 
535 833 924-940 950 963 976 1001 
1003 1067-10701118 1156 1193-1200 
1325 


adult heart 


GBCO 


AHR001 


38 49 71-72 74-77 79 92 99 101 1 1 1 
118 129 132 138 151 158-163 182 195- 
203 215 217 238 264 269 353 384 398 
408 434-439 446 504 512-513 519 537 
562-573 577 611-614 616-619 658 661 
671-672 722 734 757-773 815 828-835 
874 891 898 919 926-927 976 988 
1021 1037 1041 1062 1067 1071 1080 
1083 1093 1122 1131 1185 1201 1254 
1308 1331 1335 


adult kidney 


GIBCO 


AKD001 


41 49 51 71-74 78-85 94 100-101 103- 
107 111 119-120 138 151 157 215217- 
218 238 250 264 294 304 384 404 440 
446 454 477 504-505 509 514 518-519 
535 537 564 574-583 620-627 639 653 
673-675 705 753 789 831 844 851 859 
877 909 918 927 956 963 976 1067 
1074 1083 1095 1178 1302 1331 1335 


adult kidney 


Invitrogen 


AKT002 


11-12 41 49 111-112215-217294 316 
446 487 564 575 844 868 91 0 927 976 
1116 


adult hang 


GIBCO 


ALG001 


8 101 111 151 187 402446 490 514 
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Tissue Origin 


RNA Source 


Hyseq Library Name 


SEQIDNOS: 








518 537 545 549 580 582 592 594 634 
640 651-652 676-678 725 851 873 918 
952 976 1042 1067 1076 1083 1152 


lymph node 


Clontech 


ALN001 


8 111 121 151 180-182188215 537 
545 549 651 679-682 789 804-810 868 
873 927 952 976 1042 1059 1335 


vomit? Hvpt 


GIBCO 


ALV001 

r\±j v \J\J i 


8 64 79 1 1 1 186 215-216 238 446 514 
519 537 564 653 683-684 698 753 798 
813 833 840 858 927 976 1038-1039 
1051 1085 1224 1245 1256 


adult liver 


Invitrogen 


ALV002 


40 71 292-293 305 384 468-469 496 
505 657 675 714 753 832 844 941-942 
976 1040 1076 1256 1293 


adult liver 


Clontech 


ALV003 


976 


adult ovary 


Invitrogen 


AOV001 


8 32 36 38 41 49 51 71 74 79-80 101 
104 111 120 122-125 138 140 143-149 
151 188-190 207-212 215-217 238 264 
3 1 6 384 409 440 445-446 496 504 5 12 

<1/1 <1C <1Q <"2« <1*7 KAQ <CA CfC>1 C££ 
^71 ^R9 £flfl £1 £ £3R 6^7 ££7 £R1 
fiR 5-697 rt99 70S 79? 735-744 761 771 
815 833 842-865 868 875-876 918 926- 
927 950 952 963 976 1023 1042 1048 
1051 1059 1072 1076 1083 1117 1120 
1 124 1 131 1 144 1 174 1994 19/551 1331 
1335 


adult placenta 


Clontech 


APL001 


102 217 238 537 641 700 




111 V J Li (JgCIl 


APT OfY? 

AX LvUI 


ftfi\ RSI 104R 


adult spleen 


GIBCO 


ASP001 


8 45 74 111 132 140151 185 217 238 

9Q4 414 44A 477 5fl4 5 1 4 534 545 540 

592 722 873 883 952 976 1041-1042 
1083 1093-1094 1152 1224 


testis 


GEBCO 


ATS001 


72 107 111 113 126 140 151 183 215 
238 446 497 537 642 701-706 811 877 
927 962 976 1083 1117 1131 


adult bladder 


Invitrogen 


BLD001 


41 151 191402-405 409 414 496 545 
592 607 706 873 952 1178 1329-1335 


bone marrow 


Clontech 


BMD001 


8 58-62 65-68 74 79 108 111 116 137 

1 AH Kl I/O! n A HW 01 5 HI Q 'JfK 1f\H 

14/ ID 1 1&4-1 /4 Zii-ZiJ xjo jUD-jU/ 

374 404 446 460 466 5 16 519 534 538- 
541 544-546 549-554 566 584 586 592 
596 607 610 628-629 643-645 652 707- 
708 774-789 844 866-871 873 919 927 

Q59 063 Q76 OQR 1034 1ft47 1064 1AR3 

y^z y\)j 7/0 yyo 1104 i vhz ivo*t iuoo 
10R5 11 90 1 139 1 159 1995 1999 196R 

1307 1310 


bone marrow 


Clontech 


BMD002 


6 8 37-38 52 74 77 105 1 1 1 129 132 
910 317 510-511 545 549 5R1 59R 69R 
63 8 724 766 789 844 860 868 873 919 
927 952 963 968 976 10421111 1141 
1160-3161 1229 1266 1346 


bone marrow 


Clontech 


BMD004 


111238 282 549 1083 


oQUit colon 


mvurogcu 


ct worn 


SH H&(\ 964 900 404 ^36 5/15 564 509 
3Z ZOv Z04 Lyy 4?4 jJO .)4«J JD4 jyJ, 

844 873 877 952 976 1042 1152 1268 
1336-1337 


adult cervix 


BioChain 


CVX001 


49 51 129 132 151 205 207 238 332- 
335 365-367 392-401 440 466 470-471 
518 537 597 629 832 877 927 976 1006 
1085 1117 1129-1134 1192 1202-1205 
1219 1309-1328 


diaphragm 


BioChain 


DIA002 


74 976 1083 
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Hyseq Library Name 


SEQIDNOS: 


endothelial cells 


Strategene 


EDTO01 


32 40-4149 74 79 101 111 120132 | 
138 151 204-206 215-217 238 269 316 
414 433 505 510 513 550 555 580 582 
596 675 722 745 798 814 836-841 851 
918 976 1041 1043 1073 1083 1131 
1331 


Genomic clones 
from the short aim 
of chromosome 8 


Genomic DNA 
frnni Genetic 
Research 


EPM001 


525-532 927 


Genomic clones 
from the short arm 

U V1U UtV MUVt I Bi ill 

of chromosome 8 


Genomic DNA 

1 1 i nil rifinftiin 

XX Viii VJwlXwllW 

Research 


EPM003 


47 525 


Genomic clones 
ft om the short srm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM004 


525 927 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM005 


531 


esophagus 


BioChain 


ESO002 


74138 238 


fetal brain 


Clontech 


FBR001 


441-442 927 


fetal brain 

J.CU3L1 ui tun 






71 S R03 077 inm 


JLCUZl UiOlil 


lOQieun 


roJvuuo 


ztft /CI Ifil 1 90. 1 37 I 3R 1Af\ 1/17 7fifi 
*fO 01 Ivl 1ZLF 1JZ I JO 1**U 11/ ZUB 

225 271 317 319 336 359 368 405-414 
519 550 571 594 686 715 722 764 824 

87Q 836 RSQ 000 077 0d3 047 063 10V7 
ox,y oju ojy y\)y y&i ynj yri 7oj juj/ 

1067-1068 1 104 1 140 11 67 1706- 

1207 1235 1268 1288 1307-1308 1319 

1338-1350 


fetal brain 


Clontech 


FBRs03 


111 446 


fetal brain 


Invitrogen 


FBT002 


41 5) 120 151 192-194 264 504 512 
535 683 761 798 820-827 844 876 909 
963 976 1026 1048 1083 1 144 1302 


fetal heart 


lnvitrogen 


FHR001 


446 566 761 


fetal kidney 


Clontech 


FKD001 


5174 111 127 140151 184 294 537 
550 630-631 1319 


fetal kidney 


Clontech 


FKD002 


111 976 1083 


fetal kidney 


Invitrogen 


FKD007 


238 974 


fetal lung 


Clontech 


FLG001 


463 566 976 1074 1083 1093 


fetal lung 


Invitrogen 


FLG003 


41 238 330 407 415-416 537 573 844 
859 1048 1083 1116 1192 


fetal liver-spleen 


Columbia 
University 


FLS001 


8 14 34-35 37 41 43 49 51 54-56 63-64 
69-71 74 77 79 87-90 101 107 1 10-1 1 1 
114 120 128-131 138 140 147 150-155 
197 210 215 217 225 238 312 367 384 
414 440 446 460 468 483 496 504-507 
511-515 518-519 523 533-535 537 541 
544-545 547-550 555-560 564 566 571 
577 582 585-586 598 636 646-647 649 

AAA AQ& 7/10 710 71^ 777-773 731 

735-736 746-753 761 784 798 823 829 
832 844 851 858-859 868 873 876 898 
927 943 949 952 963 976 984 1002 
1021 1023 1040 1042 1044 1050 1083 
1093 1116 1120 1 129 1131 1144 1174 
1217 1251 1254 1256 1302 1308 1311 
1319 


fetal liver-spleen 


Columbia 
University 


FLS002 


8 36-37 41-46 49 54 64 71 74 79 101 
111 120129147207 210215-216238 
250 330 353 359 366 383-384 414 478 
505 508-509 511 515-524 534-535 537 
544-545 564 566 571 577 591 598 638 
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IxlN/V oQUTCC 


nyseq uDrary rvalue 










663 671 698 714 722 725 727 751 798 
851 859 873 876 909 927 949 952 983- 

QJM 1009 109** 1040-1 r\AA IflRS 100*. 

11311 144 1 17K 1 100 1933 1940-1970 
1331 1340 


fetal liver-spleen 


Columbia 

\j m y wi oil j 


FLS003 


64 535 976 1256 


fetal liver 


Tnvrhm opn 


fi vom 

I L V UU1 


R 101 19(1 13R 917 44£ 4AR 53*. Sfifi i 

580 722 730 749 844 91 8 943 976 105 1 
1256 1331 


fetal liver 


Clontech 


FLV004 


537 926 1256 | 


fetal muscle 


Invitrogen 


FMS001 


51 111264 312 369-370 404 417-421 
425 535 537 577 598 614 836 857 1 141 

IX (Jo Jxofl 


1CUU lilUDWlC 


in vitro gen 


PMQOA9 


577 


fetal skin 


Invitrogen 


p^voni 

JTO-Pk-UU 1 


13-XO Jx 41 01 ay JU/ 111 14/ 101 

225 264 316 405 422-429 488-494 496 
519 534-535 537 566 675 732 859 876- 
877 898 947 949-950 963 976 1001 
1062 1076 1083 1117 1144 1165 1268 

17R1 
1x51 


fetal skin 


Invitrogen 


FSK002 


537 812 


fetal spleen 


BioChain 


FSP001 


87 549 


umbilical cord 


BioChain 


FUC001 


27-33 41 49 151 215 238248-249 301 
316446 495-503 519 521 534-535 537 
582 634 691 877 883 927 944-950 963 
976 1001 1075 1142-1143 1171 1218 
1243 1308 


— : 

fetal brain 


CjJJdCU 


HrBOOl 


41 49 57 79 87 103 111 120 132-135 
138 145 151 188 197 207 215 238 264 
271 294 316 367 414 440 446 466 504 
513-514 535 542-543 550 564 571 596 
635 648-654 675 711-715 722-723 798 
832 872 876 883 927 976 1095 1 144 
1168 1171 1178 1211 1335 


macrophage 


Invitrogen 


HMP001 


238 


infant brain 


Columbia 
University 


IB2002 


49-50 77 81 89 105 111 136-138 140 
151 161 175-179 185 216-217 264 295 
299 308-310 3 71-373 462 476 504 51 1- 
513 533 537 564 566 571 655-657 662 
053 716-720 723 752 790-803 829 832 
858-859 876 898 909 949 976 1045- 

1 C\A~J 1 07/£-10ft7 1 OOrt. i f\Qi in/: i 107 
1U4/ lU/O-lUo/ lK)y[) lUyj 1H0 Hxx 

1144 1209-1213 1225 1233 1256 1319 

1 J4 1 


UULulll l/JOUl 


/'"Vi him hi a 

University 




41 SO 77 104 1 39 7 7 S 93R 50fl 519 513 
*rl JU / / Iv4 IjZ Xij XJ5 JUo Jlx-Jl J 

519 566 655 714 794 918 943 976 1067 
1092-1093 1233 


infant brain 


Columbia 
University 


IBM002 


311472-473 753 1214 


infant brain 


Columbia 
University 


IBS001 


5 1 1 1 1 376 474 790 876 949 1 144 1204 
1221 


lung , fibroblast 


Strategene 


LFB001 


151 316 462 514 534 582 675 939 1 131 


Inn <y tiim r\T 


XUVUiUgCU 


1AJ 1 UUx 


1 7 41 74 7Q 04. 1 1 < 170 1 *2R 1 1 <A. 
1-/ 41 /4 ty 74 113 Ixll lJo-l3y lOo 

215 217 269 280 296 337 374-375 384 
404 446 454 475-480 498 514 518-519 
522 537 545 564 577 597 653 658 705 
721-724 754-756 779 859 868 872-874 
876-877 919 927 949 951-952 959 976 
1002 1042 1048-1053 1076 1083 1088- 
1089 1131 1144-1147 1216-12181229 
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SEQEDNOS: 








1293 1311 


lymphocytes 


ATCC 


LPC001 


4174 111 132 151253 316446 550 
634 844 927 976 1085 1268 


leukocyte 


GIBCO 


LUC001 


8 1141 74 86 91-98 101 109111 120 
147 151 212 215 218 238 252 288 312- 

3 1 A 3 1 A 33R 3 50 AMI All AA1-AA1 505 

510 512 514 518 534 545 549-550 561 
564 566 571 577 580 582 587-609 615 

637-63R 65R-65Q 6QR 71 A 775 77R R37 

836 841 859 866 873-874 882-883 918- 
919 927 943 952 963 976 1042 1076 

10R3 10Q0 1 14R 1 1 57 1 1 6R 1 1 Q5 1710 
IvOj 1V7U 1 1HO 1 1 jL 1 100 1 17 j Li. ly~ 

1220 1224 


leukocyte 


Clontech 


LUC003 


74 100 215 232 238 339-341 446 545 
657 660 729 873 883 927 952 963 1008 
1042 1116 1120 1149-1150 1215 1222 


Melanoma from cell 
line ATCC#CRL 
1424 


Clontech 


MEL004 


210 215 238 342 534 545 592 722 873 
919 929 939 952 976 1071 1118 1218 
1235 1245 


mammary gland 


Invttrogen 


MMUUU1 


O M\ Af\ A 1 ACS *70 Oft 1 1 A 1 n O 1 Af\ 1 A 1 

e-10 40-41 49 73 ol) 114 138-140 147 
217 250-256 264 297-299 305 377-378 
Jyo 440 4©l-4oo 31D 3u jj/ j4d 34y 
571 592 725 730-733 816 829 836 844 

RftR £7*3 R7#i_R77 ROR 07£ 043 0<1 Oftrt 
005 O/j o/O-O / / 070 yzO y4j 5Ol-Sr0U 

063 076 005 1 034 1 047 1 04R 1 054 
yoj y/o yy^ iuj 4 * iv*tz lir+o iv^4- 

1 055 1 076 1 Off 3 1 001 1 OQ3 1116-1117 
ivjj iv/y ivOJ iv7i i v/j ill u- ill/ 

1124 1152 1302 


induced neuron cells 


Strategene 


NTD001 


39 101 111 138 238 361 1225 1251 
1319 


retinoid acid induced 
neuronal cells 


Strategene 


NTR001 


74 225 976 


neuronal cells 


Strategene 


NTU001 


129 225 238 304 313 361 657 976 


pituitary gland 


Clontech 


PJX004 


976 


placenta 


Clontech 


PLA003 


38 976 


prostate 


Clontech 


PRT001 


1 1 1 188 238 257-258 564 724 961-966 
1067 1095 


rprtirm 


Invitrogen 


wppooi 


73R 430-431 R41 R5Q R6R Q63 1001 
z^o **ju-*t«3j ohi ©jy ooo yoj iuui 

1116 

J J 1U 


salivary gland 


Clontech 


SAL001 


8 151 402 432-433 446 496 868 952 
976 1083 1120 1151 1184 


small intestine 


Clontech 


SIN001 


8 101 147 215 259-266 446 462 505 

545 507 fififl 7RQ R3£ RAA 873 077 Q57 

jyz ooo / oy wo ooo o i $ yZ / yoz 
063 967-Q7R 1 047 1 170 1 1 5? 1773- 
1224 


skeletal muscle 




OXVJ.Vl\J V/ I 


73R 307 077 043 QQ7 1031 


spinal cord 


Clontech 


SPC001 


74 111 132151215-216 238 264 267- 
770 343-344 353 370 516 537 566 740 

828 927 976 979-994 1092 1153-1159 
1225 1250 


adult soleen 


VlVUtVVU 




608 R50 1047 

U70 OJ7 IUtA 


stomach 


Clontech 


STO001 


210 238 271-272 537 580 705 918 952 
995 1171 


thalamus 


Clontech 


THA002 


61 219-220 273-276 312 315 330 596 
963 996-1007 1059 1093 1160-1162 


thymus 


Clonetech 


THM001 


8 120 151208 221316-317 353 639 
750 867 874 878-881 927 963 1023 
1083 1094-10961124 


thymus 


Clontech 


THMc02 


8 61 114 129 132 210 225231306 
337-319 336 340 359 380 398 446 448- 
463 512 519 545 554 587 598 698 724- 
725 789 812 836 868 873 927 947 952 
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SEQIDNOS: 








976 1007 1042 1083 1085 1097-1116 
1122 1147 1177 1226-1229 1234 1311 


thyroid gland 


Clontech 


THR001 


14 41 49 76 94 111 144 151 183 188 
210 217 222 253 264 271 277-286 294 
320-326 345-352 361 381-382446 467 
483 514 534 549-550 564 578 602 649 
844 882-883 927 950 956 976 1008- 
1028 1076 1083 1117-11201142 1163- 
1175 1230-12381308 


trachea 


Clontech 


TRC001 


223-225 238 287 353-354 514 
545 592 611 873 883-884 927 
952 1029-1031 1042 1151-1152 
11701176-11771239 


uterus 


Clontech 


UTR001 


151 226 288-290 355 537 877 
885-886 976 1001 1032-1033 
1232 



TABLE 2 



SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1 


B02829 


Homo sapiens 


Human G protein coupled receptor hRUP5 
protein SEQ ID NO: 10. 


460 


100 


2 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


111 


51 


3 


R26173 


Homo sapiens 


Part of Major Yo paraneoplastic antigen 
(CDR62) encoded by clone pY2. 


293 


76 


4 


L29536 


Homo sapiens 


calcium channel L-type alpha 1 subunit 


191 


65 


5 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_l protein 
sequence SEQ ID NO:92. 


251 


50 


6 


M11507 


Homo sapiens 


transferrin receptor 


120 


95 


7 


AF099100 


Homo sapiens 


WD-repeat protein 6 


1941 


93 


8 


Y92338 


Homo sapiens 


Human cancer associated antigen precursor from 
clone NY-REN-45. 


245 


82 


9 


GO 1343 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5424. 


226 


91 


10 


AJ133798 


Homo sapiens 


copine VII protein 


1127 


68 


11 


G02449 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6530. 


584 


99 


12 


X98330 




ryanodine receptor 2 


282 


78 


13 


AL024498 


Homo sapiens 


dJ417M14.2 (novel serine/threonine-protein 
kinase (ortholog of mouse and rat MAK (male 
germ cell-associated kinase)) 


293 


100 


14 


AF045577 


Pan 

troglodytes 


olfectory receptor OR93Ch 


1*1 


36 


15 


G03131 


Homo sapiens 


Human secreted protein, SEQ ED NO: 7212. 


93 


39 


16 


U26595 


Rattus 
norvegicus 


prostaglandin F2a receptor regulatory protein 
precursor 


569 


89 


17 


B08918 


Homo sapiens 


Human secreted protein sequence encoded by 
gene28SEQIDNO:75. 


99 


44 


18 


Y36203 


Homo sapiens 


Human secreted protein #75. 


165 


75 


19 


U15647 


Mus 

musculus 


reverse transcriptase 


106 


40 


20 


G02701 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6782. 


544 


100 


21 


Y35923 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 172. 


1691 


100 


22 


G04030 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8111. 


380 


96 


23 


G02455 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6536. 


123 


50 


24 


AP036329 


Homo sapiens 


gonadotropin-releasing hormone precursor, 
second form 


284 


90 


25 


G04D67 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


96 


32 


26 


S80119 


Rattus sp. 


reverse transcriptase homolog 


100 


34 


27 


U83303 


Homo sapiens 


line-1 reverse transcriptase 


101 


35 


28 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


135 


45 
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SEQ 


Accession 


Species 


Description 


Smith- 


% 


ID 


No. 






Waterman 


Identity 


NO: 








Score 




29 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


83 


42 


30 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


116 


72 


31 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


96 


67 


32 


G03224 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7305. 


58 


32 


33 


Y66688 


Homo sapiens 


Membrane-bound protein PRO 1 152. 


2457 


98 1 


34 


Y87071 


Homo sapiens 


Human secreted protein sequence SEQ ID 


348 "" 


95 








NO:110. 






35 


U15131 


Homo sapiens 


Dl26 


182 


48 


36 


Y73464 


Homo sapiens 


Human secreted protein clone yl4 1 protein 


982 


90 








sequence SEQ ID NO: 150. 






37 


AL133215 


Homo sapiens 


DA108L7.6 (semaphorin 4G (sema domain, 


687 


99 








immunoglobulin domain (Ig), transmembrane 












domain (TM) and short cytoplasmic domain)) 






38 


AC067969 


amino acids 


Homo sapiens ryanodine receptor 1 (skeletal) 


386 


66 






3338-4088 








39 


AL031588 


Homo sapiens 


dJl 163 J 1.1 (mostly supported by GENSCAN, 


493 


76 








FGENES and GENE WISE) 






40 


G03628 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7709. 


110 


51 


41 


AF 132969 


Homo sapiens 


CGI-35 protein 


228 


68 


42 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


220 


88 


43 


X61048 


Hydra sp. 


mini-collagen 


105 


35 


44 


M76546 


Heiianthus 


hydroxypro line-rich protein 


no 


31 






annuus 








45 


U82288 


Caen orhabditi 


Rac-like GTPase 


139 


70 






s elegans 








46 


G03477 


Homo sapiens 


Human secreted protein, SEQ ED NO: 7558. 


118 


58 


47 


AF090942 


Homo sapiens 


PRO0657 


113 


63 


48 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


90 


59 


49 


AJ005560 


Mus 


SPR2B protein 


72 


56 






musculus 








50 


G02450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6531. 


385 


98 


51 


Y91649 


Homo sapiens 


Human secreted protein sequence encoded by 


973 


94 








gene60SEQIDNO:322. 






52 


U93563 


Homo sapiens 


putative pi 50 


105 


38 


53 


Y55927 


Homo sapiens 


Human STLK2 protein. 


699 


85 


54 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


145 


56 


55 


AB008175 


Mus 


hepatic nuclear factor 1 -beta short form 


356 


74 






musculus 








56 


M68941 


Homo sapiens 


protem-tyrosine phophatase 


165 


41 


57 


AL031600 


Homo sapiens 


c390E6.1 (chloride channel 7) 


338 




58 


AF011417 


Mus 


putative pheromone receptor 


143 


55 






musculus 








59 


AP167320 


Mus 


zinc ringer protein ZFP1 13 


558 


68 






musculus 








60 


U73036 


Homo sapiens 


interferon regultory factor 7 


263 


96 | 


61 


X07984 


Mus 


protein -tyrosine kinase 


297 


69 






musculus 








62 


Y29861" 


Homo sapiens 


Human secreted protein clone cb98_4. 


791 


98 


63 


U35376 


Homo sapiens 


repressor transcriptional factor 


485 


65 


64 


AF265555 


Homo sapiens 


ubiqurtra-conjugating BIR-domain enzyme 


785 


74 








APOLLON 






65 


G03883 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7964. 


88 


95 


66 


AF177390 


Manduca 


antenna! specific membrane protein AMP 


274 


54 






sexta 








67 


AB040800 


Homo sapiens 


SREB2 


614 


100 


68 


AF030027 


Equine 


24 


213 


26 






herpesvirus 4 








69 


G02965 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7046. 


261 


95 


70 


W75770 


Homo sapiens 


Human oxidoreductase YTF03. 


1144 


98 


71 


AB01U35 


Homo sapiens 


KIAA0563 protein 


239 


76 


72 


AB014885 


Halocynthia 


HrPOPK-1 


813 


78 






roretzi 








73 


AF045454 


Cavia 


phospholipase B 


955 


73 






porcellus 








74 


J02870 


Mus 


laminin receptor 


308 


61 
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musculus 








75 


Y0O826 


Raltas 
norvegicus 


gp210(AA 1-1886) 


413 


84 


76 


AF1 17754 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TOAP240 


351 


54 


77 


Y38422 


Homo sapiens 


Human secreted protein. 


468 


76 


78 


Y14596 


Homo sapiens 


Human T-type voltage-gated Ca channel alpha- 
M(hCavT3). 


1357 


99 


79 


Y14591 


Human 
papillomaviru 
s type 68 


APM-1 protein 


767 


100 


80 


AL137802 


Homo sapiens 


dJ798A10.2 (KIAA0445 protein) 


71 


34 


81 


AP000383 


Arabidopsis 
thaiiana 


protein arginine N-raethyltransferase-like protein 


359 


65 


82 


L46815 


Mus 

musculus 


DNA binding protein Rc 


895 


75 


83 


G01600 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5681. 


315 


96 


84 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


538 


71 


85 


AB029002 


Homo sapiens 


KIAA1079 protein 


134 


42 


86 


Y28678 


Homo sapiens 


Human cw272_7 secreted protein. 


325 


62 


87 


Y99368 


Homo sapiens 


Human PR01326 (UNQ686) amino acid 
sequence SEQ ID NO: 100. 


156 


48 


88 


AJ225124 


Mus 

musculus 


hyperpolarization-activated cation channel, 
HAC3 


487 


95 


89 


AF177203 


Homo sapiens 


cerebral cell adhesion molecule 


290 


56 


90 


Y28280 


Homo sapiens 


Human G-protein coupled receptor GRIR-2. 


326 


79 


91 


L39891 


Homo sapiens 


porycystic kidney disease-associated protein 


1751 


95 


92 


AF064876 


Homo sapiens 


ion channel BCNG-1 


953 


99 


93 


AF 170723 


Homo sapiens 


protein kinase STK10 


401 


53 


94 


X13292 


Trypanosoma 
brucei 


GH-phospholipase C (AA 1 - 358) 


151 


37 


95 


Y34127 


Homo sapiens 


Human potassium channel K+Hnovl 1. 


661 


99 


96 


X03638 


Rattus 
norvegicus 


sodium channel protein I (aa 1-2009) 


1775 


92 


97 


AF134213 


Homo sapiens 


ubiquitin-specific protease 


1995 


99 


98 


G00838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


213 


38 


99 


AF021935 


Rattus 
norvegicus 


mytonic dystrophy kinasc-related Cdc42- binding 
kinase 


675 


48 


100 


AF279265 


Homo sapiens 


putative anion transporter 1 


867 


98 


101 


AC007878 


Homo sapiens 


match to nuclear protein, NP220; note: sequence 
difference at residue 58 


160 


60 


102 * 


U22829 


Mus 

musculus 


P2Y purinoceptor 


264 


42 


103 


Y45023 


Homo sapiens 


Human sensory transduction G-protein coupled 
receptor-B3. 


516 


99 


104 


Y94990 


Homo sapiens 


Human secreted protein vb21_l, SEQ ID NO:20. 


787 


98 


105 


Y87342 


Homo sapiens 


Human signal peptide containing protein HSPP- 
119SEQIDNO:119. 


343 


57 


106 


AF169312 


Homo sapiens 


hepatic angiopoietin-related protein 


212 


67 


107 


AF1 16657 


Homo sapiens 


PRO 13 10 


74 


52 


108 


AE000401 


Escherichia 
coli 


sialic acid transporter 


587 


96 


109 


Y38395 


Homo sapiens 


Human secreted protein encoded by gene No. 10. 


693 


100 


110 


Y78801 


Homo sapiens 


Hydrophobic domain containing protein clone 
HP00631 amino acid sequence. 


182 


94 


111 


Z2S535 


Homo sapiens 


nuclear pore complex protein hnupl53 


464 


85 


112 


Y94939 


Homo sapiens 


Human secreted protein clone ye90_l protein 
sequence SEQ ID NO:84. 


274 


51 


113 


AF016365 


Homo sapiens 


hexokinase 1 isofbrm td 


301 


71 


114 


AC007956 


Homo sapiens 


unknown 


520 


75 


115 


M83738 


Homo sapiens 


protein-tyro sine phosphatase 


251 


92 


116 


AL157952 


Homo sapiens 


dJ875Kl 5. 1. 1 (ets homologous factor (cts- 
domain transcription factor ESE-3A, isoform 1)) 


484 


91 


117 


W18084 


Homo sapiens 


Human Aurora-2. 


546 


87 
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118 


L41816 


Homo sapiens 


cam kinase I 


407 


62 


119 


AJ006710 


Rattus 
norvegicus 


phosphatidylinositol 3-kinase 


627 


93 


120 


AF026954 


Bostaurus 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor, PDPr 


1646 


94 


121 


S39392 


Homo sapiens 


protein tyrosine phosphatase, PTPase {EC 
3.13.48} 


373 


68 


122 


U60805 


Homo sapiens 


oncostatu>M specific receptor beta subunit 


262 


88 


123 


Y44403 


Homo sapiens 


Human truncated tankyrase- 1 . 


111 


35 


124 


U88167 


Caenorhabditi 
s elegans 


contains similarity to C2 domains 


219 


29 


125 


AF300648 


Homo sapiens 


guanine nucleotide binding protein beta subunit 
4 


693 


90 


126 


AB021861 


Mus 

musculus 


apoptosis signal-regulating kinase 2 


153 


65 


127 


AF305210 


Homo sapiens 


concentratrve Na+-nucleoside co transporter 
hCNT3 


807 


97 


128 


M90360 


Homo sapiens 


protein kinase 


220 


73 


129 


D32202 


Homo sapiens 


alpha 1C adrenergic receptor isoform 2 


574 


86 


130 


AF208043 


Homo sapiens 


IFI16b 


496 


67 


131 


AF201734 


Mus 

musculus 


testis specific serine kinase-3 


800 


87 


132 


AF 112886 


Bos taurus 


differentiation enhancing iactor 1 


159 


74 


133 


AJ2783H 


Homo sapiens 


phospholipase C-beta- 1 b 


554 


85 


134 


W74802 


Homo sapiens 


Human secreted protein encoded by gene 73 
clone HSQEL2S. 


1157 


87 


135 


AB020335 


Homo sapiens 


Pancreas-specific gene 


668 


% 


136 


W80408 


Homo sapiens 


A secreted protein encoded by clone dt674_2. 


866 


98 


137 


AC002563 


Homo sapiens 


putative RHO/RAC effector protein; 95% 
similarity to P49205 (PID:gl 345860) 


5041 


99 


138 


Y96736 


Homo sapiens 


PR03434, a novel secreted protein. 


891 


100 


139 


AB024034 


Arabidopsis 
thaJiana 


DNA-damage inducible protein DDIl-Iike 


147 


55 


140 


W97809 


Homo sapiens 


Human GTPase regulator GRAF. 


248 


56 


141 


Y51557 


Homo sapiens 


Human PLA2 protein. 


125 


46 


142 


AF090113 


Rattus 
norvegicus 


AMPA receptor binding protein 


623 


93 


143 


W26642 


Homo sapiens 


Human RECK cancer-inhibiting protein. 


641 


82 


144 


U87306 


Rattus 
norvegicus 


transmembrane receptor UNC5H2 


578 


84 


145 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type 1 protein 
Ml 60 precursor 


727 


92 


146 


W63683 


Homo sapiens 


Human secreted protein 3. 


140 


40 


147 


M96264 


Homo sapiens 


galactose- 1 -phosphate uridyl transferase 


513 


81 


148 


D64014 


Escherichia 
coli 


HrsA 


818 


90 


149 


M83316 


Escherichia 
coli 


pppGpp phosphohydrolase 


915 


95 


150 


AL163279 


Homo sapiens 


homolog to cAMP response element binding and 
beta transducin family proteins 


1261 


99 


151 


AF179867 


Homo sapiens 


STE20-like kinase 


940 


99 


152 


R95332 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand (clone 3TW). 


392 


61 


153 


AF151859 


Homo sapiens 


CG1-101 protein 


370 


92 


154 


X66957 


Homo sapiens 


hexokinase type 1 


489 


81 


155 


Y16355 


Homo sapiens 


alternatively spliced form 


432 


92 


156 


G00857 


Homo sapiens 


Human secreted protein, SEQ ED NO: 4938. 


349 


78 


157 


AF159455 


Mus 

musculus 


zinc finger protein 


352 


74 


158 


L76191 


Homo sapiens 


interleukin-1 receptor-associated kinase 


537 


76 


159 


AP001743 


Homo sapiens 


putative gene, ankirin like, possible dual 
specifify Ser/Thr/Tyr kinase domain 


670 


98 


160 


AJ250425 • 


Rattus 
norvegicus 


Collybistin I 


556 


74 


161 


G02885 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6966. 


370 | 100 
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162 


Z22968 


Homo sapiens 


Ml 30 antigen 


610 


100 


163 


AF181121 


Homo sapiens 


ATP-dependent Ca2+ pump PMR1 


336 


92 


164 


AF055636 


Homo sapiens 


leucane-rich glioma-inactivated protein precursor 


455 


94 


165 


AFI60798 


Ratals 
norvegicus 


calcium transporter CaTl 


700 


96 


166 


Y76332 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 38. 


327 


45 


167 


Y48607 


Homo sapiens 


Human breast tumour-associated protein 68. 


1072 


99 


168 


AB020741 


Mus 

musculus 


NIK-related kinase 


197 


43 


169 


AF252293 


Homo sapiens 


PAR3 


596 


44 


170 


U59429 


Cricetinae 
gea sp. 


diacylglycerol kinase eta 


481 


82 


171 


AF035268 


Homo sapiens 


phosphatidylserine-specific phospholipase Al 


386 


42 


172 


AF 127085 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3B 


507 


82 


173 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


653 


99 


174 


G02979 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7060. 


538 


97 


175 


U36488 


Mus 

musculus 


embryonic stem cell phosphatase 


168 


55 ■ 


176 


W95629 


Homo sapiens 


Homo sapiens secreted protein gene clone 
gml96_4. 


1022 


100 


177 


AF289023 


Homo sapiens 


forramimotransferase cyclodeaminase form D 


255 


93 


178 


X04936 


Homo sapiens 


T-ccll receptor alpha-chain (413 is 2nd base in 
codon) 


710 


99 


179 


AF127481 


Homo sapiens 


non-ocogenic Rho GTPase-specirlc GTP 
exchange factor 


175 


80 


180 


G00978 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5059. 


517 


94 


181 


Y66645 


Homo sapiens , 


Membrane-bound protein PR013 1 0. 


671 


96 


182 


AF110640 


Homo sapiens 


orphan seven-transmembrane receptor 


862 


100 


183 


AB020854 


Bos taurus 


orphan transporter short splicing variant 


766 


84 


184 


AF169691 


Homo sapiens 


cadherin-like protein VR8 


375 


38 


185 


AF 126372 


Homo sapiens 


thyrotropin-relcasing hormone degrading 
ectoenzyme 


985 


99 


186 


L20966 


Homo sapiens 


phosphodiesterase 


541 


76 


187 


G02920 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7001. 


254 


93 


188 


Y94918 


Homo sapiens 


Human secreted protein clone dd504_18 protein 
sequence SEQ ID NO:42. 


301 


98 


189 


Y66713 


Homo sapiens 


Membrane-bound protein PRO1309. 


694 


100 


190 


G03244 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7325. 


331 


73 


191 


U36771 


Rattus 
norvegicus 


sn-glycerol 3 -phosphate acyltransferasc 


707 


92 


192 


R05935 


Homo sapiens 


Secreted GPIIb subunit of multiple subunit 
polypeptide (MSP)GPnr>IIIa. 


157 


72 


193 


M92084 


Theileria 
parva 


casein kinase II alpha subunit 


364 


50 


194 


Y66645 


Homo sapiens 


Membrane-bound protein PRO 13 10. 


448 


90 


195 


W95631 


Homo sapiens 


Homo sapiens secreted protein gene clone 
hj9682. 


382 


49 


196 


AF255614 


Rattus 
norvegicus 


scaffolding protein SLIPR 


680 


99 


197 


AC021640 


Arabidopsis 
thaliana 


putative phosphatidate phosphohydrolase 


300 


41 


198 


AF073967 


Mus 

musculus 
domesticus 


olfactory receptor 


316 


43 


199 


WO 1730 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


617 


98 


200 


AF117948 


Homo sapiens 


pancreas-enriched phospholipase C 


625 


89 


201 


AF 128625 


Homo sapiens 


CDC42-binding protein kinase beta 


636 


94 


202 


AF117946 


Homo sapiens 


Link guanine nucleotide exchange factor II 


1303 


100 


203 


Y53021 


Homo sapiens 


Human secreted protein clone qc646_l protein 
sequence SEQ ID NO:48. 


701 


99 


204 


AF227968 


Homo sapiens 


SH2-B beta signaling protein 


182 


79 


205 


S81752 


Homo sapiens 


DPH2L=candidate tumor suppressor gene 


375 


100 
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{ovarian cancer critical region of deletion} 






206 


U18315 


Sus scrofa 


parathyroid receptor 


122 


60 


207 


AF255342 


Homo sapiens 


putative pheromone receptor V1RL1 long form 


170 


96 


208 


S52051 


Rattus sp. 


neurotransmitter transporter 


715 


94 


209 


W63683 


Homo sapiens 


Human secreted protein 3. 


840 


99 


210 


D79992 


Homo sapiens 


sirnilar to Drosophila photoreceptor cell-specific 
protein, calphotin. 


541 


82 


211 


AF 117948 


Homo sapiens 


pancreas-enriched phospho lipase C 


1348 


99 


212 


U8I035 


Rattus 
norvegicus 


ankyrin binding cell adhesion molecule 
neurofascin 


471 


69 


213 


AF1 54846 


Homo sapiens 


zinc finger protein 


798 


54 


214 


AF102777 


Mus 

musculus 


FYVE finger-containing phosphoinosiude kinase 


933 


93 


215 


AL163303 


Homo sapiens 


putative gene containing transmembrane domain 


523 


89 


216 


U26595 


Rattus 
norvegicus 


prostaglandin F2a receptor regulatory protein 
precursor 


563 


78 


217 


G04095 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8176. 


644 


98 


218 


X75756 


Homo sapiens 


protein kinase C mu 


314 


81 


219 


Y66723 


Homo sapiens 


Membrane-bound protein PROl 100. 


770 


98 


220 


D88577 


Mus 

musculus 


Kupffer cell receptor 


567 


40 


221 


AF258465 


Homo sapiens 


OTRPC4 


853 


100 


222 


AF021935 


Rattus 
norvegicus 


mytonic dystrophy kinase-related Cdc42-binding 
kinase 


636 


96 


223 


AU36527 


Homo sapiens 


DA215B13.1 (A kinase (PRKA) anchor protein 
11) 


693 


100 


224 


AB032417 


Homo sapiens 


WNT receptor Frizzled-4 


690 


99 


225 


AF030430 


Mus 

musculus 


semaphorin Via 


703 


68 


226 


AE000218 


Escherichia 
coli 


putative dihydroxyacetone kinase (EC 2.7. 1.2) 


297 


39 


227 


AF302150 


Homo sapiens 


phosphoinoshol 3-phosphate-binding protein-2 


2080 


100 


228 


AB024573 


Mus 

musculus 


G TP-binding like protein 2 


265 


88 


229 


AF122924 


Xenopus 
laevis 


Wnt inhibitory factor- 1 


316 


40 


230 


G03205 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7286. 


229 


100 


231 


X98260 


Homo sapiens 


M-phase phosphoprotein 1 1 


265 


92 


232 


R92754 


Homo sapiens 


Human growth differentiation factor- 12. 


682 


95 


233 


R75111 


Homo sapiens 


Glycosyl-phosphatidylinositol-specific 
phospholipase-D. 


290 


100 


234 


W69431 


Homo sapiens 


Human secreted protein cwl233__3. 


235 


97 


235 


Y08686 


Homo sapiens 


serine palmitoyltransferase, subunit II 


859 


81 


236 


AF118275 


Homo sapiens 


atrophin-related protein ARP 


117 


37 


237 


X81466 


Mus 

musculus 


Embryo Brain Kinase 


4*0 


62 


238 


U64857 


Caenorhabditi 
s elegans 


similar to the BPTI/Kunitz family of inhibitors; 
most similar to tissue factor pathway inhibitor 
precursor (TFPI) 


284 


33 


239 


AJ250840 


Mus 

musculus 


serine/threonine protein kinase 


739 


63 


240 


AJ223472 


Mus 

musculus 


transcription elongation factor TFIIS.h 


222 


38 


241 


Y94906 


Homo sapiens 


Human secreted protein clone rb649_3 protein 
sequence SEQ ID NO:18. 


353 


52 


242 


AF169301 


Homo sapiens 


Na+/sulfate cotransporter SUT-1 


591 


99 


243 


L22022 


Rattus 
norvegicus 


orphan transporter v7-3 


667 


93 


244 


AF016191 


Rattus 
norvegicus 


potassium channel 


1043 


98 


245 


AF097366 


Homo sapiens 


cone sodium-calcium potassium exchanger 


645 


98 


246 


Y29868 


Homo sapiens 


Human secreted protein clone pp325_9. 


497 


98 


247 


AF 180475 


Homo sapiens 


Not4-Np 


188 


83 


248 


Y17227 


Homo sapiens 


Human secreted protein (clone yal-1). 


690 


99 


249 


AF250910 


Manduca 


death-associated small cytoplasmic leucine-rich 


182 


31 
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sexta 


protein SCLP 






250 


AF192756 


Kaposi's 


Orf73 


134 


34 






sarcoma- 












associated 












herpesvirus 








251 


AB022694 


Homo sapiens 


MOK protein kinase 


209 


83 


252 


W55045 


Homo sapiens 


Neural adhesion molecule (ethb0018£2 product). 


469 


100 


253 


L46815 


Mus 


DNA binding protein Rc 


251 


67 






musculus 








254 


W68505 


Homo sapiens 


Human acid sensing ionic channel. 


173 


82 


255 


AF070066 


Mus 


Citron-K kinase 


1201 


98 






musculus 








256 


G02491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6572. 


460 


100 


257 


Z12841 


Oryctolagus 


Phospholipase 


368 


80 






cuniculus 








258 


Y95436 


Homo sapiens 


Human calcium channel SOC-3/CRAC-2. 


1857 


99 


259 


AJ222968 


Mus 


L-periaxin 


430 


72 






musculus 








260 


AJ250839 


Homo sapiens 


serine/threonine protein kinase 


861 


100 


261 


AJ249977 


Homo sapiens 


AMP-actvated protein kinase gamma 3 subunit 


758 


98 


262 


AF141386 


Rattus 


SLIT-2 


198 


40 






norvegicus 








263 


AF022859 


Homo sapiens 


neuTOpilin-2(a0) 


335 


62 


264 


AF160477 


Homo sapiens 


Ig superfemily receptor LNIR precursor 


387 


91 


265 


Y44662 


Homo sapiens 


Human 14273 G-protein coupled receptor 


636 


99 








(GPCR). 






266 


1)27269 


Mus 


sodium glucose cotransporter 


204 


56 






musculus 








267 


AF124491 


Homo sapiens 


ARF GTPase-activatmg protein GIT2 


159 


75 


268 


AF127389 


Rattus 


putative taste receptor TR1 


209 


39 






norvegicus 








269 


X98296 


Homo sapiens- 


ubiquitin hydrolase 


215 


95 


270 


X78482 


Streptococcus 


Fc-gamma receptor 


129 


26 






pyogenes 








271 


AB009883 


Nicotiana 


KED 


109 


26 






tabacum 








272 


AF137367 


Mus 


VPS 10 domain receptor protein SORCS 


899 


97 






musculus 








273 


L34938 


Rattus 
norvegicus 


ionotropic glutamate receptor 


460 


86 


274 


AL022724 


Homo sapiens 


dJ4 1 3H6. 1 . 1 (hamster Androgen-dependent 


188 


74 








Expressed Protein LIKE PUTATIVE protein) 












(isoform 1) 






275 


AF265555 


Homo sapiens 


ubiqintin-conjugating BIR-doraain enzyme 


173 


94 








APOLLON 






276 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


148 


56 


277 


L40380 


Homo sapiens 


thyroid receptor interactor 


430 


61 


278 


AB046851 


Homo sapiens 


KIAA1 631 protein 


283 


96 


279 


AC008075 


Arabidopsis 


Contains PFJ00069 Eukaryotic protein kinase 


157 


43 






thaliana 


domain. 






280 


M83738 


Homo sapiens 


protem-tyrosme phosphatase 


383 


73 


281 


AK024397 


Homo sapiens 


unnamed protein product 


439 


91 


282 


AF141326 


Homo sapiens 


RNA heiicase HDB/D1CE1 


497 


84 


283 


AF156530 


Mus 


ETS-domain transcriptional repressor PE1 


605 


76 






musculus 








284 


Y29336 


Homo sapiens 


Human secreted protein clone cs756_2 alternate 


647 


100 








reading frame protein. 






285 


Y73402 


Homo sapiens 


Human secreted protein clone yc25_l protein 


300 


90 








sequence SEQ ID NO:26. 






286 


AF016411 


Homo sapiens 


KCNA3.1B 


137 


100 1 


287 


W89253 


Homo sapiens 


Human ALP. 


688 


97 


288 


AF1 12886 


Bos taurus 


differentiation enhancing factor 1 


750 


96 


289 


AF113131 


Homo sapiens 


host cell factor homolog LCP 


367 


44 


290 


U52111 


Homo sapiens 


plexin-related protein 


698 


100 


291 


AF026504 


Rattus 


SPA-l like protein pl294 


603 


89 
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norvegicus 








292 


AF102854 


Rattus 
norvegicus 


membrane-associated guanylate kdnase- 
interactmg protein 2 Maguin-2 


124 


53 


293 


X992H 


Drosophila 
melanogaster 


ubiquitin-specific protease 


143 


38 


294 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_3 protein 
sequence SEQ ID N052. 


185 


94 


295 


Y94890 


Homo sapiens 


Human protein clone HP02798. 


108 


59 


296 


AF019767 


Homo sapiens 


zinc finger protein 


154 


96 


297 


Y28568 


Homo sapiens 


Secreted peptide clone bd577_l. 


568 


84 


298 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_J protein 
sequence SEQ ID NO:92. 


182 


97 


299 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 1 6 SEQ ID NO:63. 


605 


69 


300 


R58890 


Homo sapiens 


Human-32 cadherin-related molecule. 


212 


97 


301 


AF022859 


Homo sapiens 


neuropilin-2(a0) 


277 


100 


302 


Y71124 


Homo sapiens 


Human autogenic regulator duoxZ 


716 


97 


303 


Y44297 


Homo sapiens 


Human receptor tyrosine kinase. 


228 


97 


304 


D32050 


Homo sapiens 


alanyl-tRNA synthetase 


192 


80 


305 


U43586 


Homo sapiens 


protein icinase related to Raf protein kinases; 
Method: conceptual translation supplied by 
author 


428 


72 


306 


R54872 


Homo sapiens 


Human H13 viral receptor mutant 4. 


280 


95 


307 


D78572 


Mus 

musculus 


membrane glycoprotein 


199 


41 


308 


AF255614 


Rattus 
norvegicus 


scaffolding protein SLIPR 


639 


88 


309 


S79463 


Mus sp. 


semaphorin homolog=M-Sema F 


162 


89 


310 


AF1 78941 


Homo sapiens 


ATP-binding cassette sub-family A member 2 


736 


100 


311 


U03413 


Dictyostelium 
disco ideum 


calcium binding protein 


151 


36 


312 


Y87347 


Homo sapiens 


Human signal peptide containing protein HSPP- 
124SEQIDNO:124. 


744 


100 


313 


Z97055 


Homo sapiens 


dJ388M5.4 (putative GS2 like protein) 


789 • 


99 


314 


AC004010 


Homo sapiens 


similar to Leucme-rich transmembrane proteins; 
44% similarity to U42767 (PID:gl736918) 


197 


38 


315 


AL021392 


Homo sapiens 


dJ439F8.2 (supported by GENSCAN and 
GENE WISE) 


278 


38 


316 


U70209 


Mus 

musculus 


polycystic kidney disease 1 protein 


165 


38 


317 


AF109643 


Rattus 
norvegicus 


coxsacici e- ad eno virus-receptor homolog 


223 


38 


318 


AF104923 


Homo sapiens 


putative transcription factor 


138 


84 


319 


AF 100287 


Trypanosoma 
vivax 


activated protein kinase C receptor homolog 


141 j 


38 


320 


G00588 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4669. 


125 


51 


321 


Y21591 


Homo sapiens 


Human secreted protein (clone CC332-33). 


459 


97 


322 


D26070 


Homo sapiens 


human type 1 inositol 1,4,5-trisphosphate 
receptor 


232 


97 


323 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


306 


88 


324 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


209 


70 


325 


Ml 9650 


Homo sapiens 


2\3'-cyclic-nucleotide 3'-phosphodiesterase (EC 
3.1.437) 


214 


97 


326 


W80396 


Homo sapiens 


A secreted protein encoded by clone bp646_l 0. 


140 


70 


327 


X75756 


Homo sapiens 


protein kinase C mu 


540 


78 


328 


G02292 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6373. 


721 


99 


329 


AF168990 


Homo sapiens 


putative GTP-binding protein 


877 


99 


330 


S67984 


Homo sapiens 


anti-HTV gpl20 antibody heavy chain variable 
region 


581 


80 


331 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


2823 


98 


332 


Y87330 


Homo sapiens 


Human signal peptide containing protein HSPP- 
107 SEQIDNO:107. 


1127 


100 


333 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homologue 3. | 


320 


98 


334 


AC002563 


Homo sapiens 


putative RHO/RAC effector protein; 95% 


327 


93 
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similarity to P49205 (PID.g 1345860) 






335 


Y87347 


Homo sapiens 


Human signal peptide containing protein HSPP- 
124SEQIDNO:124. 


1111 


67 


336 


AF006466 


Mus 

musculus 


lymphocyte specific forrain related protein 


193 


75 


337 


AF265555 


Homo sapiens 


ubiqumn -conjugating BIR-domain enzyme 
APOLLON 


632 


97 


338 


Y13443 


Homo sapiens 


Amino acid sequence of hSlo3-2. 


516 


100 


339 


Y07637 


Homo sapiens 


putative GABA-gated chloride channel 


189 


100 


340 


Y05734 


Homo sapiens 


Human Grb7 effector 2.2412 protein. 
« 


2156 


99 


341 


AE000497 


Escherichia 
coli 


L-i donate transcriptional regulator 


928 


98 


342 


D90855 


Escherichia 
coli 


glycerol-3 -phosphate dehydrogenase (EC 
1 . 1 .99.5) chain A, anaerobic 


769 


99 ! 


343 


D85613 


Escherichia 
coli 


membrane component 


399 


100 


344 


M93239 


Escherichia 
coli 


transmembrane protein 


232 


100 


345 


M60177 


Escherichia 
coli 


enterobactin 


759 


99 


346 


D90699 


Escherichia 
coli 


Sensor protein copS (EC 2.73.-). 


638 


97 


347 


D90843 


Escherichia 
coli 


CapB protein. 


552 


100 


348 


M13422 


Escherichia 
coli 


49 kd protein 


1193 


96 


349 


LI 0328 


Escherichia 
coli 


similar to drug resistance translocases 


340 


90 


350 


X69942 


Mus 

musculus 


enhancer-trap-locus- 1 


560 


82 


351 


AF239613 


Homo sapiens 


apamin-sensitive small-conductance Ca2+- 
activated potassium channel 


463 


80 


352 


D90777 


Escherichia 
coli 


3-hydroxybutyryl-CoA dehydrogenase (EC 
1.1 .1.157) (b- hydroxyburyryl-CoA 
dehydrogenase) (BhbD). 


577 


100 i 


353 


D90863 


Escherichia 
coli 


similar to 


311 


98 


354 


Y52386 


Homo sapiens 


Human transmembrane protein HP02000. 


133 


58 


355 


Y31645 


Homo sapiens 


Human transport-associated protein-7 (TRANP- 
7). 


482 


55 


356 


Y58637 


Homo sapiens 


Protein regulating gene expression PRGE-30. 


139 


51 


357 


AF119226 


Homo sapiens 


dual-specificity tyrosine phosphatase YVH1 _^ 


1788 


100 


358 


Y87219 


Homo sapiens 


Human secreted protein sequence SEQ ID 
N0258. 


165 


100 


359 


J00132 


Homo sapiens 


beta-fibrinogen 


233 


93 


360 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. \ 


128 


70 


361 


R28916 


Homo sapiens 


Type IU procollagen (prior art). 


108 


40 


362 


U16655 


Rattus 
norvegicus 


phospholipase C delta-4 


649 


65 


363 


G03U9 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


95 


42 


364 


U47276 


Gallus gallus 


chicken brain factor-2 


104 


34 


365 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


183 


65 


366 


G04O91 


Homo sapiens 


Human secreted protein, SEQ ED NO: 8172. 


118 


46 


367 


X98258 


Homo sapiens 


M-phase phosphoprotein 9 


564 


75 


368 


AL021366 


Homo sapiens 


CJCK0721Q.3 (Kinesin related protein) 


3387 


99 


369 


U70932 


Peromyscus 
leucopus 


reverse transcriptase 


92 


5.9 


370 


X86400 


Homo sapiens 


gamma subunit of sodium potassium ATPase 
like 


242 


73 


371 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


165 


56 


372 


U49974 


Homo sapiens 


mariner transposase 


257 


55 


373 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


21193 


99 


374 


AF234765 


Rattus 
norvegicus 


serine-arginine-rich splicing regulatory protein 
SRRP86 


1182 


78 


375 


U49974 


Homo sapiens 


mariner transposase 


172 


55 
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376 


G01984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


221 


67 


377 


GO0669 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4750. 


600 


100 


378 


X52574 


Mus 


GTP binding protein 


1456 


91 






musculus 








379 


R69095 


Homo sapiens 


Anti-HTV Fab tal3 1 light chain. 


68 


37 


380 


J04974 


Homo sapiens 


alpha-2 type XI collagen 


125 


37 


381 


AB002405 


Homo sapiens 


LAK-4p 


530 


43 


382 


U64830 


Dictyostelium 


protein tyrosine kinase 


115 


44 






discoideum 








383 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6997. 


618 


98 


384 


G01194 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5275. 


617 


93 


385 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


386 


D86974 


Homo sapiens 


KIAA0220 


2148 


98 


387 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


142 


50 


388 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8153. 


99 


59 


389 


M12140 


Homo sapiens 


envelope protein 


197 


51 


390 


AJ293309 


Homo sapiens 


NHP2 protein 


461 


77 


391 


Y42751 


Homo sapiens 


Human calcium binding protein 2 (CaBP-2). 


181 


94 


392 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


241 


66 


393 


Y14442 


Homo sapiens 


olfactory receptor protein 


339 


54 


394 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


957 


100 


395 


Y76332 


Homo sapiens 


Fragment of human secreted protein encoded by 


171 


34 








gene 38. 






396 


GO3930 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8011. 


250 


100 


397 


AB032904 


Hylobates 


dopamine receptor D4 


105 


35 






syndactyhjs 








398 


AJ007798 


Homo sapiens 


stromal antigen 3, (STAG3) 


861 


.85 


399 


Y91405 


Homo sapiens 


Human secreted protein sequence encoded by 


1047 


92 








gene2SEQIDNO:126. 






400 


Y29861 


Homo sapiens 


Human secreted protein clone cb98_4. 


162 


37 


401 


D87002 


Homo sapiens 


similar to rat integral membrane glycoprotein '> 


527 


78 








accession number Z21513. 






402 


AF 100754 


Homo sapiens 


ancient ubiquitous protein AUP1 isoform 


853 


95 


403 


X74904 


Oallus gallus 


alpha-2-macroglobulin receptor 


258 


60 


404 


AF075462 


Mus 


ADP-ribosylation factor-directed GTPase 


545 


89 






musculus 


activating protein isoform b 






405 


X92887 


Human 


pol/env 


162 


30 






endogenous 










retrovirus K 








406 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 hDRR4. 


325 


72 


407 


AK022626 


Homo sapiens 


unnamed protein product 


2833 


99 


408 


L13802 


Homo sapiens 


ribosmal protein small subunit 


264 


92 


409 


Y91600 


Homo sapiens 


Human secreted protein sequence encoded by 


1788 


89 








gene9SEQIDNO:273. 






410 


W88745 


Homo sapiens 


Secreted protein encoded by gene 30 clone 


2004 


99 








HTSEV09. 






411 


AB043953 


Mus 


Chat-H 


2628 


82 




* 


musculus 








412 


Y86233 


Homo sapiens 


Human secreted protein HNTMX29, SEQ ID 


1014 


92 








NO: 148. 






413 


U10542 


Pan 


MHC class I A 


265 


71 






troglodytes 








414 


AF155097 


Homo sapiens 


NY-REN-7 antigen 


850 


95 


415 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


88 


48 


416 


Y57911 


Homo sapiens 


Human transmembrane protein HTMPN-35. 


266 


89 


417 


W27651 


Homo sapiens 


Secreted protein AT205. 


481 


60 


418 | 


Y76884 


Homo sapiens 


Retinoblastoma binding protein-7sequence. 


3077 


87 


419 


AF255559 


Nototfaenia 


alpha tubulin 


289 


68 






coriiceps 








420 


G01984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


209 


74 


421 


AL109827 


Homo sapiens 


dJ309K20.2 (acrosomal protein ACR55 (similar 


1446 


96 








to rat sperm antigen 4 (SPAG4))) 






422 


AC008075 


Arabidopsis 


F24J5.4 


112 


35 






thaliana 
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423 


AF231705 


Homo sapiens 


Alu co-repressoT 1 


1090 


100 


424 


AF234887 


Homo sapiens 


FLAMINGO 1 


6268 


97 


425 


Y35942 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


1961 


99 








ED NO. 191. 






426 


AB009288 


Homo sapiens 


N-copine 


635 


98 


427 


L12392 


Homo sapiens 


Huntington's Disease protein 


16080 


99 


428 


Y94990 


Homo sapiens 


Human secreted protein vb21_l, SEQ ID NO:20. 


768 


98 


429 


AJ293573 


Homo sapiens 


zinc finger protein Cezanne 


542 


87 


430 


Y84441 


Homo sapiens 


Amino acid sequence of a human RNA- 


2074 


100 








asso dated protein. 






431 


G02850 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6931. 


723 


95 


432 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


73 


42 


433 


AF1 59296 


Lycopersicon 


extensin-like protein 


613 


48 






esculentum 








434 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


135 


44 


435 


X73874 


Homo sapiens 


pnosphorylase kinase 


3442 


97 


436 


AF161426 


Homo sapiens 


HSPC308 


268 


74 


437 


Y30812 


Homo sapiens 


Human secreted protein encoded from gene 2. 


1055 


52 


438 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


168 


56 


439 


X14766 


Homo sapiens 


GABA-A receptor alpha 1 subunit 


2294 


96 


440 


X02344 


Homo sapiens 


beta-tubulin 


311 


95 


441 


AF168418 


Homo sapiens 


activating signal cointegrator 1 


1882 


100 


442 


LI 1672 


Homo sapiens 


zinc finger protein 


795 


54 


443 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


93 


26 


444 


A52140 


unidentified 


HUMAN NDR 


2451 


100 


445 


X98330 


Homo sapiens 


ryanodine receptor 2 


9356 


99 


446 


AF116712 


Homo sapiens 


PR02738 


227 


49 


447 


AF245447 


Homo sapiens 


sphingosine kinase type 2 isoform 


576 


99 


448 


AF133086 


Homo sapiens 


membrane-type serine protease 1 


2630 


94 


449 


U87305 


Rattus 


transmembrane receptor UNC5H1 


817 


93 






norvegicus 








450 


AF081249 


Homo sapiens 


JAW I -related protein MR VII A long isoform 


4568 


99 


451 


AC005498 


Homo sapiens 


R31665 1 


316 


62 | 


452 


M60235 


Homo sapiens 


granule membrane protein- 140 


464 


73 


453 


AB0367O6 


Homo sapiens 


intelectin 


730 


88 


454 


G00918 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4999. 


263 


81 


455 


Y22634 


Homo sapiens 


Human cytokine inducible regulatory protein-1 


192 


67 








(CIRP-1). 






456 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 


106 


40 








gene 62. 






457 


N91325 


Homo sapiens 


DNA encoding human growth hormone receptor. 


3282 


96 


458 


M19155 


Plasmodium 


S-antigen precursor 


110 


36 






falciparum 






459 


Y13377 


Homo sapiens 


Amino acid sequence of protein PR0257. 


509 


98 


460 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 


149 


43 








clone HTDAD22. 






461 


Y14482 


Homo sapiens 


Fragment of human secreted protein encoded by 


184 


54 








gene 17. 






462 


Y53005 


Homo sapiens 


Human secreted protein clone pm749_8 protein 


135 


47 








sequence SEQ ID NO: 16. 






463 


X84960 


Triticum 


low molecular weight giutenin 


109 


33 






acstivum 








464 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of Ras). 


1781 


85 


465 


AF 189764 


Mus 


alpha/beta hydrolase- 1 


502 


59 






musculus 








466 


U93569 


Homo sapiens 


p40 


101 


30 


467 


Y41528 


Homo sapiens 


Fragment of human secreted protein encoded by 


1172 


99 








gene 77. 






468 


G02872 


Homo sapiens 


Human secreted protein, SEQ ED NO: 6953. 


149 


52 


469 


AJ000008 


Homo sapiens 


PB^cinase 


5832 


97 


470 


X70922 


Mus 


neurotoxin homologue 


118 


47 ! 






musculus 






471 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


198 


75 


472 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 


72 


57 
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gene 62. 






473 


G02313 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6394. 


328 


100 


474 


Y07007 


Homo sapiens 


Breast cancer associated antigen precursor 
sequence. 


1013 


97 


475 


W93254 


Homo sapiens 


Human ESRP1 protein. 


943 


80 


476 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


236 


65 


477 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


202 


60 


478 


G01870 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5951. 


267 


100 


479 


AF102777 


Mus 

muscuhis 


FYVE finger^ntaining phosphoinositide kinase 


3427 


92 


480 


C503052 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7133. 


123 


53 


481 


W87701 


Homo sapiens 


A human membrane fusion protein designated 
SYTAX1. 


221 


77 


482 


G03119 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


131 


39 


483 


AF2 10651 


Homo sapiens 


NAG 18 


124 


59 


484 


AF010I44 


Homo sapiens 


neuronal thread protein AD7c-NTP 


343 


50 


485 


G00637 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4718. 


129 


70 


486 


U15174 


Homo sapiens 


BCL2/adenovinis E1B 19kJ>interacting protein 
3 


149 


73 


487 


Y76167 


Homo sapiens 


Human secreted protein encoded by gene 44. 


627 


100 


488 


AJ275213 


Homo sapiens 


stabilin-1 


1244 


91 


489 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


313 


65 


490 


LI 2392 


Homo sapiens 


Huntington's Disease protein 


16081 


100 


491 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


197 


66 


492 


J03799 


Homo sapiens 


laminin-binding protein 


228 


70 


493 


U15174 


Homo sapiens 


BCL2/adenovirusElB 19kl>mteracting protein 
3 


128 


43 


494 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


197 


67 


495 


AC005175 


Homo sapiens 


K31449J 


889 


94 


496 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


229 


61 


497 


AB030237 


Canis 
familiaris 


D4 dopamine receptor 


90 


48 


498 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


228 


65 


499 


U70935 


Peromyscus 
maniculatus 


reverse transcriptase 


213 


52 


500 


U48508 


Homo sapiens 


skeletal muscle ryanodine receptor 


26406 


99 


501 


G03371 


Homo sapiens 


Human secreted protein, SEQ ED NO: 7452, 


105 


58 


502 


AF1 19851 


Homo sapiens 


PR01722 


156 


62 


503 


AF1 13685 


Homo sapiens 


PRO0974 


116 


50 


504 


U79458 


Homo sapiens 


WW domain binding protein-2 


322 


59 


505 


W29651 


Homo sapiens 


Human secreted protein CD124 3. 


608 


55 


506 


W85459 


Homo sapiens 


Secreted protein encoded by clone dhl 135 9. 


986 


70 


507 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO:180. 


115 


33 


508 


AL160175 


Homo sapiens 


DA243J16.3 (similar to MYLK (myosin, light 
polypeptide kinase)) 


184 


92 


509 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


97 


62 


510 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


117 


63 


511 


W79092 


Homo sapiens 


Human secreted protein dn740_3. 


1058 


100 


512 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


205 


64 


513 


AJ133439 


Homo sapiens 


GRIP1 protein 


2151 


100 


514 


AE003456 


Drosophila 
melanogaster 


CG6393 gene product 


259 


42 . 


515 


Z 17206 


Xenopus 
laevis 


p46XlEg22 


128 


40 


516 


AF1044I3 


Homo sapiens 


large tumor suppressor 1 


1766 


94 


517 


G03797 


Homo sapiens 


Human secreted protein, SEQ 3D NO: 7878. 


92 


40 


518 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


519 


S80864 


Homo sapiens 


cytochrome c-Iike polypeptide 


318 


50 


520 


X92485 


Plasmodium 
vivax 


pval 


170 


61 



115 
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ID 

NO: 


Accesftirni 

No. 


Species 


Deserintion 


Waterman 
Score 


% 

Identity 


521 


G03790 


Homo sapiens 


Human secreted protein, SEQ ED NO: 7871. 


159 


59 


522 


AF121857 


Homo sapiens 


sorting nexin 7 


259 


40 


523 


G02654 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6735. 


82 


37 


524 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


253 


73 


525 


AF1 19851 


Homo sapiens 


PR01722 


162 


57 


526 


Y27761 


Homo sapiens 


Human secreted protein encoded by gene No. 47. 


154 


57 


527 


G02707 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6788. 


70 


45 


528 


U47924 


Homo sapiens 


C8 


1112 


86 


529 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


84 


45 


530 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


111 


60 


531 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


92 


65 


532 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


75 


29 


533 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


382 


48 


534 


AF068286 


Homo sapiens 


HDCMD38P 


861 


100 


535 


U07707 


Homo sapiens 


epidermal Prowth "factor reeervtor oiihstrnte 


228 


60 


536 


GO 1955 


Homo ^anien^ 


Human secreted n rote in SRO TD NO* fJCf^fi 

X H II 11(11 1 9WIV(Ml |^lUlwLU 7 *JXj\£ UlJ 11V. \J\J^\X. 


484 


75 


537 


AF219232 


Gal J us gaJlus 


qin-induccd kinase 


206 


53 


538 


AF 135022 




IUT5UIOUJJ 




inn 

1 WW 


539 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


141 


59 






OawIlUIilcuAllU 

s elcgans 


contains sirniiariTy to a dl\t\j i i jv domain 






541 


AP003091 


UAmn Can f ATI 0 

noxiio sapiens 


cimUaritv tn P27ft5Q fPTTVol 9QmS?"\ 


ADS 


OO 


542 


M29487 


Homo sapiens 


integrin alpha subunit precursor 


517 


81 






Mils 

musculus 


olfactory receptor F3 




/O 




YT1411 


Homo sapiens 


Human secreted protein clone ybl86_l protein 




inn 
1UU 


545 


AE004R33 


popi i A nm An ft<s 
r oC UUUIIiUI 1QO 

aeruginosa 


pruuauic a uncucpviiuciit. rcccpLui 




4.9 
Hz, 


546 


G01793 


l-T/vmn conipnc 


nun ion bcucicu pruicin, oea^ lu i\ w. /o /t. 


ZDH 




547 


Y69192 


XX\JLll\J daUlvtld 


A human mnnftrvl'f.rtinM'nnhfl QTwlirvwvAi^in 

B recentor nrotein 




O I 


548 


Y91493 


Homo sapiens 


Human secreted protein sequence encoded by 
g enc 43 <qpf) ID NO- 1 66 


176 


100 


549 


GO 1571 


Homo sapiens 


Human secreted nrotein SRO ID NO* 5652 


777 


99 


550 


AF 044588 


Homo sapiens 


protein regulating cytokinesis \ \ PRC1 


1953 


88 


551 


Y29332 


Homo sapiens 


Human secreted nrotein clone 1 nmtein 

sequence. 


1224 


94 


552 


X98330 


Homo sapiens 


rvflnnrtine reo^ntnr 5 


24621 


99 


553 


Y42782 


Homo sapiens 


Human TJC Band #33 1 nrotein. 


684 


95 


554 


AB025258 


Mus 

musculus 


granuphilin-a 


501 


41 


555 


AJ010346 


Homo sapiens 


RING-H2 


1468 


100 


556 


W92388 


Homo sapiens 


Human TR-interacting protein S239a. 


538 


92 


557 


AF119851 


Homo sunien^ 


PRO 1722 


175 


59 


558 


AF1 17756 


Homo sapiens 


thyroid hormone receptor-associated protein 

enmnl^Y enmnonpnt TT? API 50 


183 


32 


559 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


319 


68 


560 


D86214 


mnirtilns 

111 Udvlii Uj 






yj 


561 


AF187325 


Canis 


melanoma antigen 


287 


55 


562 


AJQ01981 


T4omr> ^nnipnc 


OXA1T 

1 JL# 


7519 




563 


Z17238 


Rattus 
norvegicus 


glutamale receptor subtype delta-1 


338 


66 


564 


W30638 


Homo sapiens 


Partial human 7-transmembrane receptor 
HAP0167 protein. 


371 


100 


565 


AC005620 


Homo sapiens 


R33590J 


467 


97 


566 


Y99358 


Homo sapiens 


Human PR01772 (UNQ834) amino acid 
sequence SEQ ID NO:63. 


1138 


78 


567 


AL031177 


Homo sapiens 


dJ889M153 (novel protein) 


1002 


58 


568 


AF151043 


Homo sapiens 


HSPC209 


798 


100 
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No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


569 


AF097518 


Homo sapiens 


liver-specific transporter 


231 


100 


570 


AB035698 


Homo sapiens 


Misshapen/NIK-related kinase MINK-1 


1532 


100 


571 


Y07096 


Homo sapiens 


Colon cancer associated antigen precursor 
sequence. 


1064 


100 • 


572 


AL03U77 


Homo sapiens 


dJ889M15.3 (novel protein) 


735 


55 


573 


Y66639 


Homo sapiens 


Membrane-bound protein PRO290. 


254 


45 


574 


AB037108 


Homo sapiens 


seven transmembrane domain orphan receptor 


1883 


99 


575 


D43949 


Homo sapiens 


This gene is noveL 


836 


100 


576 


Y48596 


Homo sapiens 


Human breast tumour-associated protein 57. 


108 


50 


577 


G00352 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4433. 


141 


75 


578 


R95913 


Homo sapiens 


Neural thread protein. 


140 


65 


579 


AK025116 


Homo sapiens 


unnamed protein product 


201 


70 


580 


Y86473 


Homo sapiens 


Human gene 52-encoded protein fragment, SEQ 
IDNO:388. 


77 


70 


581 


AF196779 


Homo sapiens 


JM10 protein 


450 


100 


582 


AF 188706 


Homo sapiens 


g20 protein 


330 


98 


583 


AB030234 


Cams 
familiaris 


D4 dopamine receptor 


64 


56 


584 


G02621 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6702. 


345 


90 


585 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


268 


85 


586 


Y30819 


Homo sapiens 


Human secreted protein encoded from gene 9. 


235 


35 


587 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


132 


56 


588 


G02872 


Homo sapiens 


Human secreted .protein, SEQ ID NO: 6953. 


182 


79 


589 


AF235017 


Mils 

museums 


2P1 protein 


764 


80 


590 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


329 


81 


591 


Y30709 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


110 


43 


592 


Y53875 


Homo sapiens 


A human seven transmembrane signal transducer 
polypeptide. 


1369 


92 


593 


Y53051 


Homo sapiens 


Human secreted protem clone ddl 19_4 protein 
sequence SEQ ID NO: 108. 


1112 


97 


594 


Y27658 


Homo sapiens 


Human secreted protein encoded by gene No. 92. 


763 


79 


595 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


156 


58 


596 


AF151110 


Mus 

muscuhis 


COP1 protein 


2215 


95 


597 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


157 


65 


598 


AF192499 


Mus 

mas cuius 


putative secreted protein ZSIG37 


143 


40 


599 


AF 119855 


Homo sapiens 


PRO 1847 


236 


76 


600' 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


212 


73 


601 


Y00295 


Homo sapiens 


Human secreted protein encoded by gene 38. 


567 


88 


602 


AF184971 


Homo sapiens 


class II cytokine receptor ZCYTOR7 


2015 


74 


603 


AF061936 


Homo sapiens 


diacylglycerol kinase iota 


773 


96 


604 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


1333 


93 


605 


AB033106 


Homo sapiens 


KIAA1280 protein 


3915 


100 


606 


X75756 


Homo sapiens 


protein kinase C mu 


3916 


99 


607 


D86983 


Homo sapiens 


similar to D.melanogaster peroxidasin(Ul 1052) 


5758 


99 


608 


W69341 


Homo sapiens 


Secreted protein of clone CG279_1. 


1377 


99 


609 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


339 


82 


610 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


116 


62 


611 


AF202636 


Homo sapiens 


angiopoietin-like protein PP1 158 


2164 


100 


612 


AF090944 


Homo sapiens 


PRO0663 


218 


82 


613 


Y02693 


Homo sapiens 


Human secreted protem encoded by gene 44 
clone HTDAD22. 


195 


59 


614 


M87053 


Rattus 
norvegicus 


lens membrane protein 


450 


84 


615 


AC004232 


Homo sapiens 


FPM315 


163 


37 


616 


G01984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


205 


79 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


617 


Y91524 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 74 SEQ ID NO: 197. 


821 


99 


618 


AJ245621 


Homo sapiens 


CTL2 protein 


2258 


99 


619 


Y76198 


Homo sapiens 


Human secreted protein encoded by gene 75. 


108 


64 


620 


AF067864 


Homo sapiens 


transferrin receptor 2 alpha 


3922 


94 


621 


D90721 


Escherichia 
colj 


Transmembrane protein dppC 


573 


90 


622 


W75858 


Homo sapiens 


Human secretory protein of clone CS752-3. 


730 


100 


623 


Y94982 


Homo sapiens 


Human secreted protein vbl2 1, SEQIDNO:4. 


733 


100 


624 


AF034745 


Mus 

musculus 


LNXp80 


637 


83 


625 


U42580 


Paramecium 
bursaria 
Chlorella 
virus 1 


Pro-rich, IPPPNMSLPLS (3x) 


94 


46 


626 


U79260 


Homo sapiens 


unknown 


194 


70 


627 


R95913 


Homo sapiens 


Neural thread protein. 


99 


50 


628 


G03450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7531. 


427 


100 


629 


Y36281 


Homo sapiens 


Human secreted protein encoded by gene 58. 


590 


100 


630 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


165 


76 


631 


G02139 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6220. 


268 


96 


632 


U J 6996 


Homo sapiens 


protein tyrosine posphatase 


351 


80 


633 


AF121857 


Homo sapiens 


sorting nexin 7 


2019 


100 


634 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal protein L10 
encoded by GenBank Accession Number 
L25899 


340 


77 


635 


Y07090 


Homo sapiens 


Renal cancer associated antigen precursor 
sequence. 


277 


64 


636 


AB013382 


Homo sapiens 


DUSP6 


414 


76 


637 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


315 


71 


638 


M95762 


Ratals 
norvegicus 


GABA transporter 


924 


89 


639 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


219 


60 


640 


Y01400 


Homo sapiens 


Secreted protein encoded by gene 18 clone 
HNHF029. 


137 


79 


641 


AC008075 


Arabidopsis 
thai i ana 


F24J5.4 


121 


33 


642 


W74824 


Homo sapiens 


Human secreted protein encoded by gene 96 
clone HAQBK61. 


615 


62 


643 


AB015982 


Homo sapiens 


serine/threonine kinase 


485 


98 


644 


Y25806 


Homo sapiens 


Human secreted protein fragment encoded from 
gene 23. 


162 


46 


645 


AF122904 


Homo sapiens 


membrane protein DAP10 


474 


100 


646 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


200 


38 


647 


W48804 


Homo sapiens 


Homo sapiens clone BK158_1 protein. 


1203 


99 4 


648 


AF257330 


Homo sapiens 


COBW-like protein 


1440 


98 


649 


Y36203 


Homo sapiens 


Human secreted protein #75. 


233 


73 


650 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


173 


78 


651 


Y32199 


Homo sapiens 


Human receptor molecule (REC) encoded by 
Incyte clone 2022379. 


1012 


100 


652 


AB032909 


Hylobales 
agilis 


dopamine receptor D4 


122 


32 


653 


AK021848 


Homo sapiens 


unnamed protein product 


186 


69 


654 


W73411 


Homo sapiens 


Human secreted protein encoded by Gene No. 
15. 


57 


37 


655 


L22455 


Rattus 
norvegicus 


mu opioid receptor 


116 


34 


656 


G03112 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7193. 


no 


45 


657 


G02345 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6426. 


459 


97 


658 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


291 


75 


659 


G02832 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6913. 


134 


65 


660 


Y91423 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 11 SEQIDNO:144. 


333 


96 
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No. 
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Smith- 
Waterman 
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% 

Identity 


661 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


168 


68 . 


662 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


375 


43 


663 


W75771 


Homo sapiens 


Human GTP binding protein APD08. 


629 


100 


664 


AL096770 


Homo sapiens 


□A150A6.2 (novel 7 transmembrane receptor 
(rhodopsin family) (olfactory receptor like) 
protein (hs6Ml-21)) 


480 


55 


665 


AB037734 


Homo sapiens 


KIAA13 13 protein 


978 


96 


666 


W82841 


Homo sapiens 


Human cerebral protein- 1. 


192 


84 


667 


W82841 


Homo sapiens 


Human cerebral protem-1. 


182 


87 


&8 


AB030184 


Mus 

mus cuius 


contains transmembrane (TM) region and ATP 
binding region 


757 


68 


669 


AB032919 


Hylobates 
muelleri 


dopamine receptor D4 


85 


37 


670 


AF 107295 


Rattus 
norvegicus 


outer membrane protein 


746 


81 


671 


233642 


Homo sapiens 


leukocyte surface protein 


394 


93 


672 


W85608 


Homo sapiens 


Secreted protein clone du410_5. 


261 


91 


673 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


106 


48 


674 


AL035587 


Homo sapiens 


dJ475Nl6.4(K!AA0240) . 


2388 


99 


675 


Y59668 


Homo sapiens 


Secreted protein 108-005-5-0-C1-FL. 


1134 


53 


676 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


174 


74 


677 


AF026954 


Bostaurus 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor; PDPr 


1013 


95 


678 


LI 1625 


Mus 

musculus 


receptor protein-tyrosine kinase 


545 


96 


679 


AL033427 


Homo sapiens 


dJ167A193 (novel protein) 


745 


100 


680 


AJ133430 


Mus 

musculus 


olfactory receptor 


528 


77 


681 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


179 


70 


682 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


336 


76 


683 


Y94943 


Homo sapiens 


Human secreted protein clone yt!4_l protein 
sequence SEQ ID NO:92. 


118 


100 


684 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


100 


37 


685 


G00885 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4966. 


162 


60 


686 


AK001518 


Homo sapiens 


unnamed protein product 


590 


100 


687 


G01982 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6063. 


718 


100 


688 


Y92241 


Homo sapiens 


Human cancer associated antigen precursor 
(MO-REN-46). 


2405 


99 


689 


AC024792 


Caenorhabditi 
s elegans 


contains similarity to TRf78316 


423 


36 


690 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


183 


81 


691 


Y56514 


Homo sapiens 


Human Jurkat cell clone P2-15 AIM 10 longest 
ORF protein sequence. 


180 


88 


692 


Y27795 


Homo sapiens 


Human secreted protein encoded by gene No. 79. 


1539 


99 


693 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


428 


98 


694 


U12465 


Homo sapiens 


ribosomal protein 135 


308 


89 


695 


Y45272 


Homo sapiens 


Human secreted protein encoded from gene 1 6. 


1517 


99 


696 


AF191838 


Homo sapiens 


TANK binding kinase TBKl 


1242 


98 


697 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


275 


75 


698 


Y87280 


Homo sapiens 


Human signal peptide containing protein HSPP- 
.57SEQIDNO:57. 


576 


90 


699 


Y97999 


Homo sapiens 


Human SCAD family molecule HSFM-1, SEQ 
IDNO:l. 


729 


99 


700 


AJ006701 


Homo sapiens 


putative serine/threonine protein kinase 


610 


79 


701 


AF209198 


Homo sapiens 


zinc finger protein 277 


2357 


100 


702 


AJ298841 


Mus 

musculus 


torsinA protein 


709 


45 


703 


AK021729 


Homo sapiens 


unnamed protein product 


622 


98 


704 


246787 


Caenorhabditi 
s elegans 


similar to Glutaredoxin, 2inc finger, C3HC4 
type (RING finger) 


920 


51 


705 


G02882 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6963. 


589 


98 ! 
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No. 
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Description 


Smith- 
Waterman 
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% 

Identity 


706 


GO2501 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6582. 


125 


58 


707 


R95326 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand (done 2DD). 


121 


95 


708 


GO30O2 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7083. 


125 


39 


709 


Y96202 


Homo sapiens 


DcappaB kinase (IKK) binding protein, Y2H56. 


516 


98 


710 


M63577 


Saccharomyc 
es cerevisiae 


SFP1 


131 


59 


711 


AB026291 


Rattus 
norvegicus 


acetoacetyl-CoA synthetase 


467 


85 


712 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP-BAS, type 3) 


368 


44 


713 


AF044033 


Mannota 
mannota 


olfactory receptor 


615 


83 


714 


G03561 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7642. 


251 


100 


715 


AB033062 


Homo sapiens 


K1AA1236 protein 


1380 


100 


716 


G00577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4658. 


80 


73 


717 


Y96864 


Homo sapiens 


SEQ. ID. 37 from WO0034474. 


835 


99 


718 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 subunit 


234 


100 


719 


U47334 


Homo sapiens 


similar to chicken gamma aminobutyric acid 
receptor bcta4 subunit 


578 


99 


720 


AB020598 


Homo sapiens 


peptide transporter 3 


1096 


100 


721 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


570 


74 


722 


J05046 


Homo sapiens 


insulin receptor-related receptor 


6787 


100 


723 


AF001958 


Ambystoma 
tigrinum 


electrogenic Na+ bicarbonate co transporter, 
NBC 


111 


41 


724 


AF127084 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3A 


5253 


94 


725 


X54673 


Homo sapiens 


GABA transporter 


3114 


99 


726 


AF016191 


Rattus 
norvegicus 


potassium channel 


370 


100 


727 


AB029559 


Rattus 
norvegicus 


BAT1 


139 


35 


728 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homologue 3. 


2186 


97 


729 


AJ011415 


Homo sapiens 


plexin-Bl/SEP receptor 


729 


56 


730 


Z93096 


Homo sapiens 


bK390B3.1 (manic fringe (Drosophila) 
homolog) 


142 


68 


731 


Z10062 


Homo sapiens 


cDNA encoding a human vanilloid receptor 
homologue Vanilrepl. 


675 


99 


732 


AF 161382 


Homo sapiens 


HSPC264 


492 


94 


733 


AB029033 


Homo sapiens 


KIAA1110 protein 


3826 


99 


734 


AE000493 


Escherichia 
coli 


putative transport protein 


592 


97 


735 


AL033379 


Homo sapiens 


dJ41 7022.2 (novel 7 transmembrane receptor 
(rhodopsin family) protein similar to high- 
affinity lysophosphatidic acid receptor homolog) 


2173 


99 


736 


AF132599 


Homo sapiens 


RANTES factor of late activated T lymphocytes- 
1 


245 


56 


737 


X55019 


Homo sapiens 


acetylcholine receptor delta subunit 


883 


99 


738 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


1978 


100 


739 


AB026116 


Homo sapiens 


organic anion transporter 4 


1444 


98 


740 


D00570 


Mus 

musculus 


open reading frame (196 AA) 


83 


24 


741 


W03626 


Homo sapiens 


Human thyrotropin GPR N-terminal sequence. 


118 


40 


742 


U66059 


Homo sapiens 


V_segment translation product 


614 


100 


743 


AF119815 


Homo sapiens 


G-protein -coupled receptor 


2751 


99 


744 


X16663 


Homo sapiens 


haematopoietic lineage cell protein (AA 1-486) 


148 


93 


745 


W67838 


Homo sapiens 


Human secreted protein encoded by gene 32 
c)oneHLTCJ63. 


448 


95 


746 


W57260 


Homo sapiens 


Human semaphorin Y. 


2414 


100 


747 


W21578 


Homo sapiens 


Alzheimer's disease protein encoded by DNA 
from plasmid pGCS2232. 


968 


65 


748 


Y94935 


Homo sapiens 


Human secreted protein clone yd218_l protein 
sequence SEQ ID NO:76. 


622 


100 


749 


AL022238 


Homo sapiens 


dJ1042K10.5 (novel protein) 


314 


85 


750 


G03889 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7970. 


391 


87 
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751 


ABQ25258 


Mus 

musculus 


granuphilin-a 


773 


41 


752 


Y52386 


Homo sapiens 


Human transmembrane protein HP02000. 


900 


99 


753 


Y48586 


Homo sapiens 


Human breast tumour-associated protein 47. 


2527 


99 


754 


AJ272207 


Homo sapiens 


putative G protein-coupled receptor 92 


694 


100 


755 


M85183 


Rattus 
noTvegicus 


vasopressin receptor 


979 


68 


756 


AF 190501 


Homo sapiens 


leucine-rich repeat-containing G protein-coupled 
receptor 6 


388 


71 


757 


Y02692 


Homo sapiens 


Human secreted protein encoded by gene 43 
cloneHTADX17. 


461 


87 


758 


Z22535 


Homo sapiens 


ALK-3 


439 


98 


759 


R04932 


Homo sapiens 


Interferon-gamma receptor segment from clone 
39 responsiblefor binding the target 


564 


97 


760 


W749Q2 


Homo sapiens 


Human secreted protein encoded by gene 175 
clone HE8BI92. 


1217 


99 


761 


G03706 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7787. 


223 


88 


762 


AB020676 


Homo sapiens 


KIAA0869 protein 


4433 


99 


763 


AK026992 


Homo sapiens 


unnamed protein product 


2285 


99 


764 


AF173358 


Homo sapiens 


glucocorticoid receptor AF-1 coactivator-1 


573 


100 


765 


AF268066 


Mus 

musculus 


netrin 4 


2019 


89 


766 


Y48585 


Homo sapiens 


Human breast tumour-associated protein 46. 


1169 


89 


767 


AF230378 


Mus 

musculus 


intcrleukin-1 delta 


309 


45 


768 


AF121975 


Mus 

musculus 


odorant receptor SI8 


268 


62 


769 


AB008515 


Homo sapiens 


RanBPM 


611 


57 


770 


Y09945 


Rattus 
norvegicus 


putative integral membrane transport protein 


458 


50 


771 


AF226731 


Homo sapiens 


AD026 


688 


99 


772 


Y27132 


Homo sapiens 


Human glioblastoma-derived polypeptide (clone 
OA004FG). 


1384 


100 


773 


X87832 


Homo sapiens 


NOV/pIexin-Al protein 


1821 


98 


774 


AB025258 


Mus 

musculus 


granuphilin-a 


500 


41 


775 


AF125101 


Homo sapiens 


HSPC040 protein 


232 


93 


776 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6896. 


314 


95 1 


777 


G02493 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6574. 


191 


68 


778 


R03301 


Homo sapiens 


Sequence of pre-human atrial natriuretic peptide. 


213 


45 


779 


AL357374 


Homo sapiens 


DA353C18.2 (novel protein) 


232 


100 


780 


AF 100346 


Homo sapiens 


neuronal voltage gated calcium channel gamma- 
3 subunit 


1434 


89 


781 


Y19566 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


103 


52 


782 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 10. 


1098 


93 


783 


AF084464 


Rattus 
norvegicus 


G TP-binding protein REM2 


141 


30 


784 


W49042 


Homo sapiens 


Human low density lipoprotein binding protein 
LBP-3. 


2693 


99 


785 


AF238381 


Homo sapiens 


PTOV1 


1904 


91 


786 


Y91870 


Homo sapiens 


Human apoptosis related protein. 


547 


100 


787 


Y71062 


Homo sapiens 


Human membrane transport protein, MTRP-7. 


1062 


94 


788 


AF1 17754 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP240 


8684 


98 > 


789 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2848 


96 


790 


AF151848 


Homo sapiens 


CGI-90 protein 


745 


96 


791 


Y08639 


Homo sapiens 


nuclear orphan receptor ROR-beta 


1421 


95 


792 


Y41706 


Homo sapiens 


Human PR0381 protein sequence. 


644 


99 


793 


AF121228 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP95 


1037 


100 


794 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8153. 


124 


62 


795 


Y69384 


Homo sapiens 


Amino acid sequence of a 14274 receptor 
protein. 


119 


100 


796 


W40215 


Homo sapiens 


Human macrophage antigen. 


1358 


99 
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797 


AF258340 


Homo sapiens 


hepatocellular cardMtma-associated antigen 1 12 


1151 


99 


798 


AF159615 


Homo sapiens 


FGF receptor activating protein 1 


461 


98 


799 


Y59863 


Homo sapiens 


Human normal uterus tissue derived protein 26. 


797 


99 


800 


W70459 


Homo sapiens 


Human Tl -receptor ligand IH splice variant 2. 


572 


92 


801 


L00073 


Homo sapiens 


renin 


1913 


93 


802 


P92219 


Homo sapiens 
(human) 


CR1 protein. 


11963 


97 


803 


X15357 


Homo sapiens 


ANP-A receptor preprotein (AA -32 to 1029) 


5199 


98 


804 


W64473 


Homo sapiens 


Human secreted protein from clone EC1 72_1 . 


4018 


95 


805 


AJ243874 


Homo sapiens 


oligophrenin-4 


2067 


100 


806 


G01731 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5812 


284 


100 


807 


Z24680 


Homo sapiens 


garp 


1562 


83 


808 


AF171669 


Homo sapiens 


glycoprotein-associated amino acid transporter 
LAT2 


1364 


90 


809 


W70321 


Homo sapiens 


Secreted protein CC198_1. 


1154 


96 


810 


W74843 


Homo sapiens 


Human secreted protein encoded by gene 1 1 5 
clone HOVBA03. 


855 


99 


811 


AF108831 


Homo sapiens 


K:C1 co transporter 3 


4561 


100 


812 


AF092135 


Homo sapiens 


PTD014 


862 


100 


813 


AF283772 


Homo sapiens 


similar to Homo sapiens ri bo so ma] protein L10 
encoded by GenBank Accession Number 
L25899 


784 


100 


814 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5644. 


330 


100 


815 


AF051151 


Homo sapiens 


Toll/interleukin-1 receptor-like protein 3 


3850 


99 


816 


W95630 


Homo sapiens 


Homo sapiens secreted protein gene clone 
gnlMJ. 


358 


100 


817 


GOI082 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5163. 


549 


100 


818 


AF151800 


Homo sapiens 


CGI-41 protein 


1106 


95 


819 


L00352 


Homo sapiens 


low density lipoprotein receptor 


3980 


100 


820 


X04434 


Homo sapiens 


IGF-I receptor 


5832 


99 


821 


G03844 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7925. 


572 


100 


822 


AF212220 


Homo sapiens 


TERA 


396 


48 


823 


Y50125 


Homo sapiens 


Human glycophosphatidylinositol-anchored 
protein GPI-122. 


4897 


99 


824 


AF 156778 


Homo sapiens 


ASB-3 protein 


2675 


98 


825 


AF096322 


Homo sapiens 


neuronal voltage-gated calcium channel gamma- 
2 subunit 


1105 


100 


826 


Y07972 


Homo sapiens 


Human secreted protein fragment #2 encoded 
from gene 28. 


1540 


100 


827 


AB032013 


Homo sapiens 


potassium channel Kv8.1 


2435 


95 


828 


Y13620 


Homo sapiens 


BCL9 


5284 


96 


829 


Y91474 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 24 SEQIDNO:147. 


541 


98 


830 


X54232 


Homo sapiens 


gfypican 


1625 


87 


831 


X14830 


Homo sapiens 


acetylcholine receptor beta-sub unit preprotein 


2540 


100 


832 


Y71262 . 


Homo sapiens 


Human chondromodulin-like protein, Zchml. 


1002 


100 


833 


G03873 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7954. 


638 


96 


834 


AC003030 


Homo sapiens 


R29828J 


1389 


93 


835 


Y38422 


Homo sapiens 


Human secreted protein. 


964 


87 


836 


U41557 


Caenorhabditi 
s elegans 


glycine-rich 


85 


36 


837 


AL121889 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein (continues in 
AL023803)) 


998 


75 


838 


AJ011415 


Homo sapiens 


plexin-Bl/SEP receptor 


1580 


60 


839 


W80398 


Homo sapiens 


A secreted protein encoded by clone cwl543_3. 


1105 


67 


840 


G00862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4943. 


255 


92 


841 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6731. 


644 


97 


842 


AF036717 


Homo sapiens 


FGFR signalling adaptor SNT-1 


2629 


99 


843 


Y73446 


Homo sapiens 


Human secreted protein clone yc27_l protein 
sequence SEQ ID NO: 1 1 4. 


1089 


100 


844 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


357 


69 


845 


AF151810 


Homo sapiens 


CGI-52 protein 


1443 


88 


846 


X83378 


Homo sapiens 


putative chloride channel 


1620 


99 


847 


AC004883 


Homo sapiens 


similar to general transcription factor 21; similar 


655 


96 
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to AF038969 (PID:g2827207) 






84$ 


X99886 


Homo sapiens 


monocyte chemotactic protein-2 


160 


76 


849 


AC005587 


Homo sapiens 


similar to mouse olfactory receptor 13; similar to 
P34984(HD:g464305) 


963 


98 


850 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


851 


AF124490 


Homo sapiens 


ARF GTPase-actrvaring protein GIT1 


3415 


98 


852 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, SEQ ID 
NO: 132. 


1189 


99 


853 


AF224741 


Homo sapiens 


chloride channel protein 7 


3748 


99 


854 


X17094 


Homo sapiens 


furin (AA 1-794) 


3550 


99 


855 


W78245 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 19. 


1245 


99 


856 


R97569 


Homo sapiens 


Interleukin-2 receptor associated protein p43 . 


1926 


100 


857 


Y41765 


Homo sapiens 


Human PRO 1083 protein sequence. 


3211 


99 


858 


AF057306 


Homo sapiens 


transmembrane proteolrpid 


481 


84 


859 


AK025116 


Homo sapiens 


unnamed protein product 


374 


69 


860 


Y4I3I2 


Homo sapiens 


Human secreted protein encoded by gene 5 clone 
HLDRM43. 


824 


100 


862 ' 


Y25776 


Homo sapiens 


Human secreted protein encoded from gene 66. 


895 


99 


863 


Y74188 


Homo sapiens 


Human prostate tumor EST fragment derived 
protein #375. 


96 


30 


864 


AF167473 


Homo sapiens 


herae-binding protein 


870 


99 


865 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


211 


67 


866 


X54870 


Homo sapiens 


Type II integral membrane protein 


1201 


100 


867 


GO0700 


Homo sapiens 


Human secreted protein, SEQ ED NO: 4781. 


640 


99 


868 


Y07894 


Homo sapiens 


Human secreted protein fragment encoded from 
gene 43. 


388 


88 


869 


J00123 


Homo sapiens 


preproenkephalin ( 


1349 


95 


870 


Y91632 


Homo sapiens 


Human secreted protein sequence encoded by 
gene25SEQIDNO:305. 


1048 


98 


871 


L043H 


Homo sapiens 


GABA-alpha receptor beta-3 subunit 


237 


93 


872 • 


Y29988 


Homo sapiens 


Human cytokine family member EF-7 protein. 


960 


94 


873 


AF161382 


Homo sapiens 


HSPC264 


H24 


99 


874 


G03412 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7493. 


464 


100 


875 


Y27572 


Homo sapiens 


Human secreted protein encoded by gene No. 6. 


573 


96 


876 


M15530 


Homo sapiens 


B-cell growth factor 


171 


56 


877 


W63681 


Homo sapiens 


Human secreted protein 1. 


1652 


99 


878 


L27867 


Rattus 
norvegicus 


neurexophitin 


1448 


98 


879 


Y10835 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


321 


100 


880 


W88991 


Homo sapiens 


Polypeptide fragment encoded by gene 144. 


936 


100 


881 


AFU8670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


882 


AF208865 


Homo sapiens 


EDRF 


528 


100 


883 


Y18462 


Homo sapiens 


camepsin L 


209 


72 


884 


Y94950 


Homo sapiens 


Human secreted protein clone dhl073_12 protein 
sequence SEQ ID NO: 106. 


348 


100 


885 


AF070661 


Homo sapiens 


HSPC005 


404 


100 


886 


Y04315 


Homo sapiens 


Human secreted protein encoded by gene 23. 


385 


100 


887 


X92744 


Homo sapiens 


hBD-1 


375 


100 


888 


Y22496 


Homo sapiens 


Human secreted protein sequence clone 
cm521_8. 


994 


94 


889 


Y41293 


Homo sapiens 


Human soluble protein ZTMPO-l. 


4595 


99 


890 


G03714 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7795. 


147 


63 


891 


AF208856 


Homo sapiens 


BM-014 


1012 


99 


892 


U29195 


Homo sapiens 


neuronal pentraxin 11 


2002 


98 


893 


X68149 


Homo sapiens 


Burkitt lymphoma receptor 1 


1953 


100 


894 


Y94914 


Homo sapiens 


Human secreted protein clone pw337_6 protein 
sequence SEQ ID NO:34. 


537 


100 


895 


W61630 


Homo sapiens 


Clone HNFGW06 of EGFR receptor family. 


326 


63 


896 


M24110 


Homo sapiens 


GOS19-2 peptide precursor 


481 


100 


897 


Z68747 


Homo sapiens 


imogen 38 


2018 


99 


898 


AF186I12 


Homo sapiens 


neurokinin B-like protein ZNEUROK1 


619 


100 


899 


AF225420 


Homo sapiens AD025 


734 


100 
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900 


P60657 


Homo sapiens 


Sequence of human tipocortin. 


1835 


100 


901 


M27288 


Homo sapiens 


oncostatin M 


1297 


99 


902 


W85737 


Homo sapiens 


Polypeptide with transmembrane domain. 


749 


100 


903 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5430. • 


650 


99 


904 


Y00261 


Homo sapiens 


Human secreted protein encoded by gene 4. 


1133 


99 


905 


AF039688 


Homo sapiens 


antigen NY-CO-3 


771 


99 


906 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


907 


AB017507 


Homo sapiens 


Apg)2 


224 


100 


908 


AK0O0056 


Homo sapiens 


unnamed protein product 


1537 


98 


909 


Y86299 


Homo sapiens 


Human secreted protein HFOXB55, SEQ ID 
NO:214. 


427 


100 


910 


AF23I023 


Homo sapiens 


protocadherin Flamingo I 


7393 


99 


911 


Y14134 


Homo sapiens 


Vascular endothelial cell growth inhibitor beta 
protein sequence. 


1319 


100 


912 


Z90420 


Homo sapiens 


Human GDF-3 (hGDF-3) polypeptide encoding 
cDNA. 


1950 


100 


913 


Y19757 


Homo sapiens 


SEQ ID NO 475 Sum W09922243. 


1361 


100 


914 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


112 


48 


915 


U14971 


Homo sapiens 


ribosomal protein S9 


886 


90 


916 


AF172854 


Homo sapiens 


cardiotrophin-IDce cytokine CLC 


1204 


99 


917 


AC005525 


Homo sapiens 


F22162 1 


1963 


100 


918 


AF166350 


Homo sapiens 


ST7 protein 


4711 


99 


919 


Y87285 


Homo sapiens 


Human signal peptide containing protein HSPP- 
62SEQIDNO:6Z 


430 


100 


920 


Y36131 


Homo sapiens 


Human secreted protein #3. 


465 


88 


921 


AF193766 


Homo sapiens 


cytokine-like protein CI 7 


724 


100 


922 


Y95013 


Homo sapiens 


Human secreted protein vc48_l, SEQ ID NO:66. 


357 


100 


923 


X75208 


Homo sapiens 


protein tyrosine kinase-receptor 


5256 


100 


924 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding protein, Y2H56. 


813 


98 


925 


AB039886 


Homo sapiens 


down-regulated in gastric cancer 


785 


78 


926 


G03368 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7449. 


55 


50 


927 


Y48606 


Homo sapiens 


Human breast tumour-associated protein 67. 


539 


100 


928 


Y36151 


Homo sapiens 


Human secreted protein #23. 


668 


100 


929 


AF1 10399 


Homo sapiens 


elongation factor Ts 


1666 


100 


930 


AF210317 


Homo sapiens 


facilitative glucose transporter family member 
GLUT9 


2763 


99 


931 


Y73328 


Homo sapiens 


HTRM clone 082843 protein sequence. 


931 


100 


932 


G01959 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6040. 


274 


100 


933 


U47924 


Homo sapiens 


B-cell receptor associated protein 


1469 


100 


934 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7908. 


529 


93 


935 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


196 


63 


936 


X56385 


Canis 
familiaris 


rab8 


1064 


100 


937 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
genel6SEQIDNO:63. 


117 


44 


938 


M13692 


Homo sapiens 


alpha-] acid glycoprotein precursor 


1064 


99 


939 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


515 


42 


940 


Y16630 


Homo sapiens 


Human Putative Adrenomedullin Receptor 
(PAR). 


1904 


99 


941 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A member 
24 


627 


99 


942 


M12886 


Homo sapiens 


T-cell receptor beta chain 


1289 


81 


943 


AF226046 


Homo sapiens 


GK003 


1049 


98 


944 


Y36078 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 463. 


667 


100 


945 


M22877 


Homo sapiens 


cytochrome c 


565 


100 


946 


W67869 


Homo sapiens 


Human secreted protein encoded by gene 63 
clone HHGDB72. 


551 


93 


947 


W67859 


Homo sapiens 


Human secreted protein encoded by gene 53 
clone HBMCL41. 


283 


100 


948 I 


W85726 


Homo sapiens 


Novel protein (Clone BG33J7). 


789 


100 


949 


AJ242015 


Homo sapiens 


eMDC II protein 


4236 


100 


950 


G04075 


Homo sapiens 


Human secreted protein, SEQ ED NO: 8156. 


567 


99 
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951 


AF 110645 


Homo sapiens 


candidate tumor suppressor p33 ENG1 homolog 


1314 


100 


952 


Y36111 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 496. 


402 


70 


953 


AB012109 


Homo sapiens 


APC10 


990 


100 


954 


AF246221 


Homo sapiens 


transmembrane protein BRJ 


1405 


100 


955 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1883 


100 


956 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


957 


Y27096 


Homo sapiens 


Human viral receptor protein (ACVRP). 


1581 


100 


958 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


959 


Y53052 


Homo sapiens 


Human secreted protein clone df202_3 protein 
sequence SEQ ID NO: 1 1 0. 


587 


100 


960 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6775. 


283 


100 


961 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


962 


U26592 


Homo sapiens 


diabetes meilitus type 1 auto antigen 


250 


65 


963 


AL050306 


Homo sapiens 


dJ475B7.2 (novel protein) 


3796 


100 


964 


AF078859 


Homo sapiens 


PTD004 


2089 


100 


965 


AB020315 


Homo sapiens 


homologue of mouse dkk-1 gene:Acc# 
AF030433 


1466 


100 


966 


X0457I 


Homo sapiens 


precursor polypeptide (AA -22 to 1 185) 


6580 


99 


967 


AF 146019 


Homo sapiens 


hepatocellular carcinoma antigen gene 520 


993 


99 


968 


AF071002 


Homo sapiens 


minK-relaied peptide 1; MiRPl 


632 


100 


969 


AB021227 


Homo sapiens 


membrane-type-5 matrix mctalloproteinase 


3545 


100 


970 


AF 180920 


Homo sapiens 


cyclin L ania-6a 


1579 


100 


971 


AF 105365 


Homo sapiens 


K-Ci (^transporter KCC4 


5621 


99 


972 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


973 


AJ132429 • 


Homo sapiens 


hyperpoiarization-activated cyclic nucleotide 
gated cation channel hHCN4 


6295 


100 


974 


W61619 


Homo sapiens 


Clone HTPEF86 of TM4SF superfamily. 


454 


100 


975 


AF155100 


Homo sapiens 


zinc finger protein NY-REN-2 1 antigen 


2261 


100 


976 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


977 


AB026891 


Homo sapiens 


cystine/ghitamate transporter 


2552 


100 


978 


AF117657 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP80 


3348 


99 


979 


AF044201 


Ratals 
norvegicus 


neural membrane protein 35; NMP35 


1570 


92 


980 


AF1 19297 


Homo sapiens 


neuroeiKlocrine-specific protein-like protein I 


1170 


99 


981 


AF155652 


Homo sapiens 


potassium channel modulatory factor 


1983 


99 


982 


W88499 


Homo sapiens 


Human stomach carcinoma clone HP 1041 2- 
encoded protein. 


1553 


99 


983 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2012 


98 


984 


AB026125 


Homo sapiens 


ART-4 


2160 


100 


985 


Y14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


172 


70 


986 


AB023888 


Homo sapiens 


b-chemokine receptor CCR4 


1895 


100 


987 


W27291 


Homo sapiens 


Human HI 075-1 secreted protein 5* end. 


712 


100 


988 


AF153450 


Manduca 
sexta 


juvenile hormone esterase binding protein 


226 


32 


989 


G03697 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7778. 


194 


88 


990 


AF204159 


Homo sapiens 


potassium large conductance calcium-activated 
channel beta 3a subunit 


1486 


100 


991 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6142. 


558 


99 


992 


AL031266 


Caenorhabditi 
s elegans 


VM106K1 


327 


40 


993 


Y66749 


Homo sapiens 


Membrane-bound protein PROl 124. 


4730 


99 


994 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5327. 


141 


77 


995 


AF133845 


Homo sapiens 


corin 


5811 


99 


996 


AF117756 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP150 


4999 


100 


997 


W62066 


Homo sapiens 


Human stem cell antigen 2. 


284 


93 


998 


Y87173 


Homo sapiens 


Human secreted protein sequence SEQ ID 
NO:21Z 


725 


100 


999 


Y13379 


Homo sapiens 


Amino acid sequence of protein PR0263. 


1654 


99 


1000 


Y95008 


Homo sapiens 


Human secreted protein vf3_l, SEQ ID NO:56. 


676 


47 


1001 


AF1 90167 


Homo sapiens 


membrane associated protein SLP-2 


1747 


100 



125 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


. Description 


Smith- 
Waterman 
Score 


% 

Identity 


1002 


G01234 


Homo sapiens 


Human secreted protein, SEQ ID NO: 53 15. 


398 


96 


1003 


W73420 


Homo sapiens 


Human secreted protein encoded by Gene No. 
24. 


2150 


100 


1004 


X12791 


Homo sapiens 


19kD SRP-protein (AA 1 - 144) 


742 


100 


1005 ' 


M23323 


Homo sapiens 


membrane protein 


642 


100 


1006 


X63745 


Homo sapiens 


KDEL receptor 


326 


98 


1007 


Y35997 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 382. 


824 


99 


1008 


AB032918 


Hylobates 
moloch 


dopamine receptor D4 


92 


35 


1009 


Y91680 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 81 SEQIDN0353. 


1372 


99 


1010 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


825 


98 


1011 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7814. 


379 


98 


1012 


Y1753I 


Homo sapiens 


Human secreted protein clone BL205 14 protein. 


818 


97 


1013 


G00724 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4805. 


462 


100 


1014 


AF288092 


Naegleria 
gruberi 


haem lyase 


114 


37 


1015 


AB045292 


Homo sapiens 


M83 protein 


3867 


99 


1016 


X15940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


1017 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


1018 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


1019 


X83425 


Homo sapiens 


Lutheran blood group glycoprotein 


3054 


99 


1020 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


1021 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8041. 


398 


100 


1022 


Y91689 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 93 SEQIDNO:362. 


768 


100 


1023 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


1024 


AF132965 


Homo sapiens 


CGI-3 1 protein 


1550 


100 


1025 


W92380 


Homo sapiens 


Human TR-interacting protein SI 03a 


1466 


97 


1026 


R66278 


Homo sapiens 


Therapeutic polypeptide from glioblastoma cell 
line. 


830 


100 


1027 


X65614 


Homo sapiens 


SI OOP calcium-binding protein 


476 


100 


1028 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


1029 


AJ00I0I4 


Homo sapiens 


RAMP1 


806 


100 


1030 ' 


W63682 


Homo sapiens 


Human secreted protein 2. 


1354 


99 


1031 


AK023007 


Homo sapiens 


unnamed protein product 


766 


100 


1032 


W97900 


Homo sapiens 


Human SR-BI class B scavenger. 


2672 


99 


1033 


Y82453 


Homo sapiens 


Human TGC-440 secretory protein SEQ ID 
NO:l. 


639 


99 


1034 


Y73473 


Homo sapiens 


Human secreted protein clone ydl78_l protein 
sequence SEQ ID NO: 168. 


752 


93 


1035 


Y86468 


Homo sapiens 


Human gene 48-encoded protein fragment, SEQ 
IDNO:383. 


96 


90 


1036 


U09813 


Homo sapiens 


mitochondrial ATP synthase sub unit 9 precursor 


698 


100 


1037 


AJ242832 


Homo sapiens 


calpain 


3699 


99 


1038 


X66403 


Homo sapiens 


acetylcholine receptor epsilon subunit CHRNE 


2574 


100 


1039 


AJ242730 


Homo sapiens 


porynoraeotic 2 


1310 


100 


1040 - 


AF169968 


Mus 

m us cuius 


DNA binding protein DESRT 


1453 


80 


1041 


X52563 


Bostaums 


permability increasing protein 


383 


29 


1042 


G00368 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4449. 


75 


50 


1043 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


60 


53 


1044 


M94582 


Homo sapiens 


interleukin 8 receptor B 


1850 


100 


1045 


AL080239 


Homo sapiens 


bG256022.1 (similar to IGFALS (insulin-like 
growth factor binding protein, acid labile 
subunit)) 


1704 


50 


1046 


AF125101 


Homo sapiens 


HSPC040 protein 


580 


100 


1047 


W74809 


Homo sapiens 


Human secreted protein encoded by gene 8 1 
clone HMWDN32. 


176 


100 


1048 


AL022238 


Homo sapiens 


dJ1042KI0.4 (novel protein) 


2201 


100 


1049 


W88667 


Homo sapiens 


Secreted protein encoded by gene 134 clone 
HAIBP89. 


1559 


99 


1050 


AF097518 


Homo sapiens 


liver-specific transporter 


2820 J 100 
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SEQ 


Accession 


Species 


Description 


Smith- 


% 


ID 


No. 






Waterman 


Identity 


NO: 








Score 




1051 


W78324 


Homo sapiens 


Fragment of human secreted protein encoded by 


1318 


98 








gene 81. 






1052 


Y21851 


Homo sapiens 


Human signal pephde-conuaning protein (SIGP) 


1643 


95 








(clone ID 2328134). 






1053 


AL163815 


Arabidopsis 


putative protein 


661 


62 






thaliana 








1054 


Y76200 


Homo sapiens 


Human secreted protein encoded by gene 77. 


262 


100 


1055 


AJ276567 


Homo sapiens 


TClO-likeRhoGTPasc 


1160 


100 


1056 


Y27620 


Homo sapiens 


Human secreted protein encoded by gene No. 54. 


154 


96 


1057 


D14530 


Homo sapiens 


ribosomal protein 


745 


100 


1058 


AF 1 32000 


Homo sapiens 


TADA1 protein 


1132 


100 


1059 


AL031778 


Homo sapiens 


dJ34B21.I (novel BZRP (benzodiazapine 


920 


100 








receptor (peripheral) (MBR, PBR, PBKS, IBP, 












Isoquinoline-binding protein)) LIKE protein) 






1060 


AF227135 


Homo sapiens 


candidate taste receptor T2R9 


134 


33 


1061 ' 


Y27575 


Homo sapiens 


Human secreted protein encoded by gene No. 9. 


1392 


100 


1062 


Z11697 


Homo sapiens 


HB15 


1088 


100 


1063 


AF123757 


Homo sapiens 


putative transmembrane protein 


819 


100 


1064 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell protein 


2932 


99 


1065 


Y41674 


Homo sapiens 


Human channel-related molecule HCRM-2. 


936 


99 


1066 


AJ250042 


Homo sapiens 


Rab5 GDP/GTP exchange factor horaologue 


2575 


100 


1067 


Y36087 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


770 


85 








ID NO. 472. 






1068 


Y94959 


Homo sapiens 


Human secreted protein clone mc300_l protein 


301 


100 








sequence SEQ ID NO: 124. 






1069 


Y94959 


Homo sapiens 


Human secreted protein clone mc300_l protein 


301 


100 








sequence SEQ ID NO; 124. 






1070 


W64535 


Homo sapiens 


Human leukocyte cell clone HP00804 protein 


2014 


99 


1071 


X03145 


Homo sapiens 


pot OKF m 


148 


50 


1072 


AL031177 


Homo sapiens 


dJ889M15.3 (novel protein) 


821 


91 


1073 


X82200 


Homo sapiens 


gpSta£50 


249 


62 


1074 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7294. 


99 


47 


1075 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 10. 


506 


55 


1076 


G03187 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7268. 


424 


98 


1077 


L25899 


Homo sapiens 


ribosomal protein L10 


332 


76 


1078 


Y91447 


Homo sapiens 


Human secreted protein sequence encoded by 


898 


97 








gene 48 SEQ ID NO: 168. 






1079 


G01862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5943. 


290 


89 


1080 


AB039723 


Homo sapiens 


WNT receptor frizzied-3 


1376 


92 


1081 


AB020527 


Homo sapiens 


Na/P04 cotransporter homolog 


269 


100 


1082 


L13802 


Homo sapiens 


ribosmal protein small su burnt 


499 


80 I 


1083 


W75098 


Homo sapiens 


Human secreted protein encoded by gene 42 


143 


81 








clone HSXBI25. 






1084 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


83 


51 


1085 j 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


88 


43 


1086 


AF090942 


Homo sapiens 


PRO0657 


124 


64 


1087 


G00517 


Homo sapiens 


L Human secreted protein, SEQ ID NO: 4598. 


129 


41 


1088 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


126 


36 


1089 


AF140631 


Homo sapiens 


G-protein coupled receptor 14 


364 


82 


1090 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


114 


32 


1091 


S72304 


Mus sp. 


LMW G-protein 


146 


83 


1092 


W88708 


Homo sapiens 


Secreted protein encoded by gene 175 clone 


405 


100 








HEMAM41.. 






1093 


W85612 


Homo sapiens 


Secreted protein clone fbl23^5. 


4358 


97 


1094 


Y53012 


Homo sapiens 


Human secreted protein clone pm514_4 protein 


1013 


99 








sequence SEQ ID NO:30. 






1095 


Y92345 i 


Homo sapiens 


Human cancer associated antigen precursor from 


409 


100 








clone NY-REN-62. 






1096 


AF090942 


Homo sapiens 


PRO0657 


147 


60 


1097 


L24521 


Homo sapiens 


transformation-related protein 


166 


58 


1098 


X56932 


Homo sapiens 


23 kD highly basic protein 


490 


70 


1099 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


83 


35 


1100 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 


149 


59 








clone HTDAD2Z 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1101 


AF1 19851 


Homo sapiens 


PR01722 


183 


72 


1102 


G04086 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8167. 


207 


62 


1103 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


91 


52 


1104 


X74856 


Mus 

musculus 


ribosomal protein L28 


128 


69 


1105 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


130 


62 


1106 


G03133 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7214. 


122 


48 


1107 


G03040 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7121. 


69 


43 


1108 


AF039942 


Homo sapiens 


HCF-binding Transcription factor Zhangfei 


744 


99 


1109 


AF201951 


Homo sapiens 


high affinity immunoglobulin epsilon receptor 
beta subunit 


738 


94 


1110 


AFI11108 


Mus 

musculus 


transient receptor potential 2 


223 


79 


1111 


AF 11 9900 


Homo sapiens 


PR02822 


144 


59 


1112 


Y16589 


Homo sapiens 


A protein that interacts with presenilins. 


265 


39 


1113 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


178 


67 


1114 


Y02999 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 121. 


164 


63 


1115 


Y30811 


Homo sapiens 


Human secreted protein encoded from gene 1. 


1217 


99 


1116 


X51394 


Xenopus 
laevis 


APEG precursor protein 


130 


40 


1117 


M27826 


Homo sapiens 


neutral protease large subunit 


442 


65 


1118 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


72 


60 


1119 


G03602 


Homo sapiens 


Human secreted protein, SEQ ED NO: 7683. 


491 


97 


1120 


Y35906 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 155. 


244 


97 


1121 


G03714 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7795. 


122 


65 


1122 


Y00337 


Homo sapiens 


Human secreted protein encoded by gene 81. 


110 


90 


1123 


AF084830 


Homo sapiens 


two pore domain K+ channel; TASK-2 


703 


94 


1124 


AF212862 


Homo sapiens 


membrane interacting protein of RGS16 


442 


88 


1125 


W64469 


Homo sapiens 


Human secreted protein from clone CW795_2. 


191 


53 


1126 


G01361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5442. 


154 


100 


1127 


G01361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5442. 


165 


100 


1128 


Y84320 


Homo sapiens 


Human cardiovascular system associated protein 
kinase- 1. 


815 


99 


1129 


G02105 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6186. 


88 


73 


1130 


Y32923 


Homo sapiens 


Transmembrane domain containing protein clone 
HP01512. 


700 


100 


1131 


Y29817 


Homo sapiens 


Human synapse related glycoprotein 2. 


260 


91 


1132 


Y91644 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 43 SEQIDNO:317. 


525 


96 


1133 


Y91449 


Homo sapiens 


Human secreted protein sequence encoded by 
gene49SEQIDNO:170. 


542 


100 


1134 


AB017908 


Homo sapiens 


4F2 light chain 


2399 


93 


1135 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


312 


55 


1136 


Y99426 


Homo sapiens 


Human PRO1604 (UNQ785) amino acid 
sequence SEQ ID NO:308. 


917 


72 


1137 


G03790 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7871. 


102 


50 


1138 


AF155106 


Homo sapiens 


NY-REN-36 antigen 


768 


91 ■ 


1139 


AL031055 


Homo sapiens 


1I28H20.1 (novel protein similar to membrane 
transport proteins) 


117 


50 


1140 


AF011359 


Bos taurus 


regulator of G-protein signaling 7 


138 


96 


1141 


Y70018 


Homo sapiens 


Human Protease and associated protein- 12 
(PPRG-12). 


623 


100 


1142 


G04O91 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


113 


38 


1143 


AB030235 


Canis 
familiaris 


D4 dopamine receptor 


89 


48 


1144 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_I protein 
sequence SEQ ID NO:50. 


539 


88 


1145 


X99962 


Homo sapiens 


rab-related GTP-binding protein 


398 


96 


1146 


G03807 


Homo sapiens 


Human. secreted protein, SEQ ID NO: 7888. 


168 


79 


1147 


G03712 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7793. 


512 


85 


1148 


Y28279 


Homo sapiens 


Human G-protein coupled receptor GRIR-1. 


705 


76 


1149 


U13642 | Caenorbabditi 


exon 5 similar to transmembrane domain of S. | 247 


36 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 






selegans 


cerevisiae zmc resistance protein 






1150 


G03438 


Homo sapiens 


Human secreted protein, SEQ ID NO; 7519. 


117 


62 


1151 


G01003 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5084. 


181, 


80 


1152 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


198 


63 


1153 


X88799 


Oryza satrva 


DNA binding protein 


95 


41 


1154 


D85245 


Homo sapiens 


TR3beta 


155 


96 


1155 


R74272 


Homo sapiens 


Tumour suppressor protein, p53. 


341 


87 


1156 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO: 180. 


99 


41 


1157 


G02577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6658. 


263 


98 


1158 


AF1 04334 


Homo sapiens 


putative organic anion transporter 


185 


42 


1159 


G01393 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5474. 


173 


57 


1160 


W75771 


Homo sapiens 


Human GTP binding protein APD08. 


224 


81 


1161 


AF2 16833 


Homo sapiens 


M-ABC2 protein 


410 


83 


1162 


W67816 


Homo sapiens 


Human secreted protein encoded by gene 10 
clone HCEMU42. 


1156 


100 


1163 


AF 119851 


Homo sapiens 


PR01722 


230 


70 


1164 


Y87252 


Homo sapiens 


Human signal peptide containing protein HSPP- 
29SEQEDNO:29. 


113 


31 


1165 


W64537 


Homo sapiens 


Human liver cell clone HPOl 148 protein. 


338 


82 


1166 


AF269286 


Homo sapiens 


HC6 


134 


64 


1167 


Y14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


149 


51 


1168 


D90789 


Escherichia 
coli 


Dipepude transport system permease protein 
DppC. 


411 


90 


1169 


R63783 


Homo sapiens 


TG0847 protein. 


344 


90 


1170 


Y45274 


Homo sapiens 


Human secreted protein encoded from gene 1 8. 


478 


98 


1171 


D64154 


Homo sapiens 


Mr 11 0,000 antigen 


347 


96 


1172 


AB026256 


Homo sapiens 


organic anion transporter OATP-B 


311 


67 


1173 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


60 


52 


1174 


D87717 


Homo sapiens 


similar to human GTPase-activating 
protein(A49869) 


178 


59 


1175 


M64716 


Homo sapiens 


ribosomal protein 


391 


78 


1176 


R08330 


Homo sapiens 


Human IL-7 receptor clone H6. 


285 


67 


1177 


L06505 


Homo sapiens 


ribosomal protein L12 


242 


72 


1178' 


AJ251885 


Homo sapiens 


organic cation transporter (OCT2) 


276 


88 


1179 


G03258 


Homo sapiens 


• Human secreted protein, SEQ ID NO: 7339. 


155 


71 


1180 


G01207 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5288. 


282 


90 


1181 


AP181856 


Kattus 
norvegicus 


tRNA selenocysteine associated protein 


249 


62 


1182 


AF161S24 


Homo sapiens 


HSPC176 


138 


90 


1183 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


282 


66 


1184 


Y02671 


Homo sapiens 


Human secreted protein encoded by gene 22 
ckmeHMSJW18. 


107 


71 


1185 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


88 


69 


1186 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


118 


46 


1187 


AB0329O5 


Hylobates 
concolor 


dopamine receptor D4 


96 


37 


1188 


G00956 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5037. 


292 


78 


1 1 89 


G03258 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7339. 


178 


79 


1190 


G03361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7442. 


324 


76 


1191 


AF1 17755 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP230 


187 


70 


1192 


Y70455 


Homo sapiens 


Human membrane channel protein-5 (MECHP- 
5). 


202 


67 


1193 


G03052 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7133. 


99 


42 


1194 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


192 


76 


1195 


W29661 


Homo sapiens 


Homo sapiens CI542_2 clone secreted protein. 


2001 


98 


1196 


Y14104 


Homo sapiens 


Human GABAB receptor 1 d protein sequence. 


239 


69 


1197 


X61972 


Homo sapiens 


macropain subunit iota 


149 


90 


1198 


G00534 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4615. 


145 


51 


1199 


Y862& 


Homo sapiens 


Human secreted protein HELHN47, SEQ ID 
NO:175. 


1089 


89 


1200 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. | 1 54 


57 
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1201 


G00838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


404 


50 


1202 


M27826 


Homo sapiens 


neutral protease large subunit 


202 


49 


1203 


Y73424 


Homo sapiens 


Human secreted protein clone yi4_l protein 
sequence SEQ ID N0:70. 


265 


61 


1204 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type 1 protein 
Ml 60 precursor 


625 


98 


1205 


Y36203 


Homo sapiens 


Human secreted protein #75. 


219 


59 


1206 


U78111 


Gall us gallus 


AQ 


205 


57 


1207 


AF095448 


Homo sapiens 


putative G protein-coupled receptor 


416 


76 


1208 


AF116715 


Homo sapiens 


PR02829 


127 


75 


1209 


AF099137 


Homo sapiens 


MaxiK channel beta 2 subunit 


475 


95 


1210 


AF205718 


Homo sapiens 


hepatocellular carcinoma-related putative tumor 
suppressor 


423 


79 


1211 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


224 


70 


1212 


G00719 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4800. 


117 


44 


1213 


G01009 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5090. 


351 


73 


1214 


AF090942 


Homo sapiens 


PRO0657 


124 


70 


1215 


Y14427 


Homo sapiens 


Human secreted protein encoded by gene 1 7 
clone HSIEA14. 


99 


77 


1216 


G03905 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7986. 


173 


57 


1217 


Y57897 


Homo sapiens 


Human transmembrane protein HTMPN-2I. 


1173 


100 


1218 


J00194 


Homo sapiens 


hla-dr antigen alpha chain 


454 


78 


1219 


Y59709 


Homo sapiens 


Secreted protein 76-28-3-A12-FL1. 


470 


92 


1220 


W81576 


Homo sapiens 


EBV-induced G-protein coupled receptor (EBI- 
2) polypeptide. 


725 


100 


1221 


W96745 


Homo sapiens 


High affinity immunoglobulin E receptor-like 
protein (IGERB). 


650 


98 


1222 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 160. 


135 


31 


1223 


Y00278 


Homo sapiens 


Human secreted protein encoded by gene 21 . 


260 


95 


1224 


AF161422 


Homo sapiens 


HSPC304 


568 


90 


1225 


U14970 


Homo sapiens 


ribosomal protein S5 


202 


95 


1226 


G01733 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5814. 


610 


100 


1227 


AF099973 


Mus 

musculus 


schlafen2 


333 


56 


1228 


G01218 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5299. 


155 


81 


1229 


AF217188 


Mus 

musculus 


YIP1B 


801 


63 


1230 


AF176813 


Homo sapiens 


soluble adenylyl cyclase 


275 


100 


1231 


X98333 


Homo sapiens 


organic cation transporter 


1704 


100 


1232 


W74955 


Homo sapiens 


Human secreted protein encoded by gene 77 
clone HOEAS24. 


212 


53 


1233 


Y94940 


Homo sapiens 


Human secreted protein clone yi62_l protein 
sequence SEQ ID NO:86. 


526 


100 


1234 


U76618 


Mus 

musculus 


N-RAP 


482 


82 


1235 


AF044924 


Homo sapiens 


hook2 protein 


380 


97 


1236 


G01459 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5540. 


417 


100 


1237 


AF000018 


Homo sapiens 


adapter protein 


164 


84 


1238 


W88633 


Homo sapiens 


Secreted protein encoded by gene 100 clone 
HE8EU04. 


250 


90 


1239 


W29660 


Homo sapiens 


Homo sapiens CH27_1 clone secreted protein. 


697 


98 


1240 


AF004I6I 


Oryctolagus 
cuni cuius 


peroxisomal Ca-dependent solute carrier 


154 


52 


1241 


Y92710 


Homo sapiens 


Human membrane-associated protein Zsig24. 


709 


97 


1242 


Y95002 


Homo sapiens 


Human secreted protein vc34_l, SEQ ID NO:44. 


908 


88 


1243 


Y44905 


Homo sapiens 


Human potassium channel molecule ERG-LP2 
partial protein. 


325 


100 


1244 


AF284422 


Homo sapiens 


cation-chloride cotrarisporter-interacting protein 


511 


97 


1245 


Y53629 


Homo sapiens 


A bone marrow secreted protein designated 
BMS115. 


1888 


93 


1246 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


389 


97 


1247 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


168 


39 
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Accession 
No. 


Species 


^description 


Smith- 

Waterman 

Score 


% 

Identity 








ID NO. 160. 






1248 


AF072509 


Rattus 
norvegicus 


glutamate receptor Tnteractmff protein 2 


559 


90 " " 


1249 


AF247042 


Homo sapiens 


tandem pore domain potassium channel TRAAK 


661 


98 


1250 


B08974 


Homo sapiens 


Human secreted protein sequence encoded by 
gene27SEQIDNO:131. 


1087 


97 


1251 


L15313 


Caenorhabdm" 
s elegans 


putative 


858 


59 


1252 


Y29338 


Homo sapiens 


Human secreted protein clone it217_2 alternate 
reading frame protein. 


278 


75 


1253 


womo 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


211 


92 


1254 


G03074 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7155. 


294 


83 


1255 


G01818 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5899. 


253 


91 


1256 


AF286368 


Homo sapiens 


eppin-1 


222 


54 


1257 


AF220264 


Homo sapiens 


MOST-1 


87 


93 


1258 


G02227 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6308. 


281 


78 


1259 


Y07970 


Homo sapiens 


Human secreted protein fragment #2 encoded 
from gene 26. 


81 


94 


1260 


R95332 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
Hgand (clone 3TW). 


986 


100 


1261 


AF140674 


Homo sapiens 


zinc metalloprotease ADAMTS6 


172 


36 


1262 


U28369 


Homo sapiens 


semaphorin V 


237 


67 


1263 


Y07049 


Homo sapiens 


Renal cancer associated anttoen nrpninjnr 

sequence. 


288 


71 


1264 


Y36153 


Homo sapiens 


Human secreted nrotein #25 


187 




1265 


Y78114 


Homo sapiens 


Human cytokine signal regulator CKSR-2 SEQ 
ID NO:2. 


723 


93 


1266 


Y13397 


Homo sapiens 


Amino acid seauence of nrotein PR0334 


191 


mo 


1267 


AF030558 


Rattus 
norvegicus 


ohoSDhatidviinositol 5-Dhosohale 4-4dna<5e 
gamma 


859 


95 


1268 


U73167 


Homo sapiens 


candidate tumor suppressor gene LUCA-1 


159 


96 


1269 


AF 190664 


Mus 

musculus 


LMBR2 




if* 


1270 


AL050332 


Homo sapiens 


dJ^70F3 1 fhomolnp nf the rat wnantir rnc 

GTPase- activating protein pi 35 SynGAP) 


820 


Q& 


1271 


G02126 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6207. 


131 


95 


1272 


AF125533 


Homo sapiens 


NADH-cvtochrnme h5 reductase t wftarm 




Jim 


1273 


AL035661 


Homo saniens 


dJ568Pl 1 3 fnftvel AK/fP-hinrltno enrvm^ 

similar to acetyl-coenzyme A synthethase 
(acetate-coA ligase)) 


i?Rn 


ion 

IUU 


1274 


AF064748 


Mus 

musculus 


S3-12 


3523 


61 


1275 


D17554 


Homo sapiens 


TAXREB107 


377 


78 


1276 


Y30715 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


643 


90 


1277 


AF146760 


Homo sapiens 


septin 2-Iike cell division control protein 


707 


100 


1278 


Y05069 


Homo sapiens 


Human PIGR-2 protein sequence. 


281 


46 


1279 


X59668 


Oryctolagus 
cimiculus 


aorta CNG channel (rACNG) 


267 


85 


1280 


G01051 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5132. 


489 


98 


1281 


G03411 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7492. 


120 


43 


1282 


AF055084 


Homo sapiens 


verv larce G-nrolein counled recentor-1 


1635 


1 WV 


1283 


AF1 17814 


Mus 

musculus 


odd-skipped related 1 protein 


357 


98 


1284 


U87318 


Xenonus 
laevis 


NaDC-2 


jjj 


AO 
ou 


1285 


AF061346 


Mus 

musculus ! 


Edpl protein 


452 


68 


1286 


AB030182 


Mus t 
musculus 


contains transmembrane (TM) region 


582 


68 


1287 


A13595 


synthetic 
construct 


immunosuppresive protein PP15 


185 


97 


1288 


AF254411 


Homo sapiens 


ser/arg-rich pre-mRNA splicing factor SR-A1 


837 


100 


1289 


AF084205 


Rattus 
norvegicus 


serine/threonine protein kinase TAOl 


319 


98 
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1290 


AF038563 


Homo sapiens 


membrane associated guanylate kinase 2 


523 


100 


1291 


AF034837 


Homo sapiens 


double-stranded RNA specific adenosine 
deaminase 


468 


100 


1292 


M15888 


Bos taurus 


endozepine-related protein precursor 


937 


87 


1293 


AB010692 


Arabidopsis 


ATP-dependent RNA helicase-like protein 


636 


45 


1294 


AF209923 


Homo sapiens 


orphan G-protein coupled receptor 


1570 


100 


1295 


W67828 


Homo sapiens 


Human secreted protein encoded by gene 22 
clone HFEAF41. 


504 


98 


1296 


AC004832 


Homo sapiens 


similar to 45 kDa secretory protein ; similar to 
CAA10644.1 (PID:g4164418) 


648 


65 


1297 


X80035 


Oryctolagus 
cuni cuius 


cysteine rich hair keratin associated protein 


575 


70 


1298 


G02645 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6726. 


223 


97 


1299 


Y59440 


Homo sapiens 


Human delta3 fragment #4. 


122 


32 


1300 


W70504 


Homo sapiens 


Leukocyte seven times membrane-penetrating 
type receptor protein JEG 1 8. 


459 


81 


1301 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 amino acid 
sequence. 


3916 


99 


1302 


M77693 


Homo sapiens 


spermidine/spermine N 1 -acetyltransf erase 


174 


96 


1303 


G01331 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5412. 


254 


69 


1304 ■ 


G01491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5572. 


747 


99 


1305 


AF 148509 


Homo sapiens 


alpha 1,2-mannosidase 


602 


98 


1306 


G01658 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5739. 


333 


98 


1307 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity modifying 
protein SEQ ID NO: I. 


332 


98 


1308 


AF033120 


Homo sapiens 


p53 regulated PA26-T2 nuclear protein 


348 


52 


1309 


Y73388 


Homo sapiens 


HTRM clone 3376404 protein sequence. 


147 


66 


1310 


AF063243 


Bos taurus 


ribosomal protein L30 


296 


90 


1311 


AF224494 


Mus 

musculus 


arsenite inducible RNA associated protein 


688 


70 


1312 


Y73342 


Homo sapiens 


HTRM clone 2709055 protein sequence. 


1154 


100 


1313 


Y99419 


Homo sapiens 


Human PRO1780 (UNQ842) amino acid 
sequence SEQ ID NO:282. 


1145 


78 


1314 


AF1 16667 


Homo sapiens 


PRO 1777 


433 


97 


1315 


W75100 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HE8CJ26. 


807 


97 


1316 


AJ272078 


Homo sapiens 


APOBEC-1 stimulating protein 


789 


100 


1317 


AB041533 


Homo sapiens 


sperm antigen 1 


2607 


98 


1318 


U19617 


Mus 

musculus 


Elf-1 


806 


92 


1319 


U82598 


Escherichia 
coli 


ferric enterobactin transport protein 


768 


100 


1320 


D90892 


Escherichia 
coli 


SORBITOL-6-PHOSPHATE 2- 
DEHYDROGENASE (EC 1.1.1.140) 
(GLUCITOL-6- PHOSPHATE 
DEHYDROGENASE) (KETOSEPHOSPHATE 
REDUCTASE). 


709 


100 


1321 


W67847 


Homo sapiens 


Human secreted protein encoded by gene 41 
clone HPBCJ74. 


601 


92 


1322 


AJ276101 


Homo sapiens 


GPRC5B protein 


466 


93 


1323 


AJ276101 


Homo sapiens 


GPRC5B protein 


504 


97 


1324 


Y58628 


Homo sapiens 


Protein regulating gene expression PRGE-21. 


1584 


100 


1325 


U91561 


Rattus 
norvegicus 


pyridoxine 5 '-phosphate oxidase 


1277 


89 


1326 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase isoform 


1606 


100 


1327 


Y32206 


Homo sapiens 


Human receptor molecule (REC) encoded by 
Incyte clone 2825826. 


1531 


90 


1328 


AF151048 


Homo sapiens 


HSPC214 


657 


85 


1329 


Y1O530 


Homo sapiens 


olfactory receptor 


1645 


100 


1330 


AF180681 


Homo sapiens 


guanine nucleotide exchange factor 


4314 


99 


1331 


AF1 11856 


Homo sapiens 


sodium dependent phosphate transporter isoform 
NaPi-3b 


3591 


99 


1332 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


1333 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 
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1334 


Y25755 


Homo sapiens 


Human secreted protein encoded from gene 45. 


1380 


96 


1335 


AF 152325 


Homo sapiens 


protocadberin gamma A5 


4742 


99 


1336 


X7407O 


Homo sapiens 


transcription factor BTF3 


639 


81 


1337 


AF095927 


Rattus 
norvegicus 


protein phosphatase 2C 


1931 


95 


1338 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7958. 


621 


100 


1339 


AL008582 


Homo sapiens 


MC223H9.2 (ortholog of A. tnaliana F23F1.8) 


626 


100 


1340 


X61615 


Homo sapiens 


leukemia inhibitory factor receptor 


5820 


99 


1341 


Y01519 


Homo sapiens 


A carcinogenesis- inhibiting protein. 


7528 


97 


1342 


AF207600 


Homo sapiens 


ethanolamine kinase 


2372 


100 


1343 


U54807 


Rattus 
norvegicus 


GTP-binding protein 


1167 


97 


1344 


AC020579 


Arabidopsis 
tnaliana 


putative phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


51 


1345 


Y28576 


Homo sapiens 


Secreted peptide clone pe503_l. 


944 


100 


1346 ; 


W74787 


Homo sapiens 


Human secreted protein encoded by gene 58 
clone HHFHN61. 


1171 


100 


1347 


M55542 


Homo sapiens 


guanylate binding protein isoform I 


2636 


87 


1348 


AF183428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


1349 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


24 


1350 


AF295530 


Homo sapiens 


cardiac voltage gated potassium channel 
modulatory subunit 


562 


99 



TABLE 3 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
nentide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 

location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lnnflticvn 

1UWUIU1J 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino, acid sequence (A^Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 

]=IsoJeucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Ty rosin e, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, possible 
nucleotide insertion 


1 


1351 


A 


2 


337 


1 


TPSL1HQAPTTCPAGLWG/PPNGHYHGS*PGC 
HWPQAPHRA* * *GLLPPRWLGHGLPGGPAAP 
WAASQWVDGVAGRLPGPAWSWHASGAAPA 
QPGPL *LL VPGSSGLPDPRDP 


2 


1352 


A 


27 


100 


366 


IRNSSIRPMKERETKLSAKIIMrrCSASYDIRGL 
QIET7AYHHTPIRMAKIQKT/GHHQC**ECGAT 
GTLIHGWWGCKVVEPLGKTVWQIPK 


3 


1353 


A 


40 


3 


314 


• HAS AHAS WLKDN SELEQQLG ATGAYRARA 
LELEAEVAEMRQMLQLEHPFVNGADKLRPD 
SMYVHLNEL*QSLVTNMIXTWDTH\RTPI*R 
SCNYTLALILFL 


4 


1354 


A 


74 


2 


292 


TASALFSCPDGGSLAGFAGRRASFHLECLKR 
QKDRGGDISQKTVLPLHLVHHQVAHTFGQAT 
VTCQQARQSPG*RTNPE/ALQWVLPVSDGWH 
VLPLP 


5 


1355 


A 


78 


114 


850 


ENCRVASNLPGVFFSEDTAQSGSYMRISAHPP 
NAGGEVSNGPKRKLTLMLNFSLPSSGLNAGA 
FYALSTLLNRMVIWHYPGEEVNAGRIGLTM 
AGMLG A VI S GIWLDRSKTYKETTL VVYIMDT 
GG A WWCYTFYLGTGDTCG* CFITAG\TMGFF 
MTGYXPLGFEFAVELXSYPESEGISSGLLNISA 
QWGIIFBSQGQm^OTGTKPGNn^C^^TLG 
AALTAFDCADLRRQKANKETLEN 


6 


1356 


A " 


81 


97 


376 


E WFS YMLGSNMS VYHSP* SLEPLCKVLSES* A 
YLR VPFIRILLNAR* IRKA YKRMSLEIKLLI/RE 
* CLFQEMGLSLQ WLYSARGDFFRATSRL 


7 


1357 


A 


93 


2 


872 


TLSSACUGDAWKELTIVAGAVSNQLLVWYP 
ATALADNKPVAPDRRISGHVGOFSMSYLESK 
GLLATASEDRSVRIWKGGDLRVPGGRVQNIG 
HCFGHSARVWQVKLLENYLISAGEDCVCLV 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, 
D^Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Grycine, H=HIstidine, 
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WSHEGE1LQAFRGHQGRGIRAIAAHERQAWV 

ITGGDDSGIRLWHLVGRGYRGLG/DLGSLLQ 

VP**ARYTQGCDSGWLLATAGSD*YRGPVSL 

* RRGQ VLG AAARG* TFP VLLPAGGS S WSRGL 

RIVCYGQWGRSCXJGCPHQHSNCCCGPDPVS 

WEGAQLELGPAWL 


8 


1358 


A 


106 


3 


350 


FSSLLSGRISTLRDETGAILIDGDPAACAPIIKF 
LLTEELHLRGVSIYVLRHEAQIYGITPLWCAL 
LI/CRRL* SDSCMRAALNDRGLYQVLILDGLV 
QCLGFVDSDSRKMVSTLT 


9 


1359 


A 


115 


49 


186 


QAWAIFKGKYKEGDTGGPAVWKTRLRCALN 
KSSEFNEGPERERMDV 


10 


1360 


A 


123 


2 


1249 


KGCRTQEKVDRTEVIRTCINPVYSKLFTVDFY 
FEEVQRLRFEVHDISSNHNGLKEADFLGGME 
CTLGQIVSQRKLSKSLUCHGNTAGKSSrrVIA 
EELSGNDDYVELAFNARKLDDKDFFSKSDPF 
I^IFRMNDDATQQLVHRTEVVMNNLSPAWK 
SFKVSVNSLCSGDPDRRLKCIVWDWDSNGK 
HDnGEFTSTFKEMRGAMEGKQVQWECINPK 
YKAKXK^TVTCNSGTVILNLCKIHKMHSFLDYI 
MGGCQIQFTVAIDFTASNGDPRNSCSLHY1HP 
YQPNEYLKALVAVGEICQDYDSDKMFPAFGF 
GAIUPPEYTDSHDFAINFNEDNPECAGIQGVV 
s EAYQSCBPKAPTFTGPTNICPHSSRKVAKFRR 
SEGN*HQGRAFAIIFILVDPGQVGVYSQDMGP 
DNPGGHFV 


11 


1361 


A 


147 


614 


9 


ACARKQLLGRTVFIWFVGQLLGGELKGYSKT 

NTTSSRPASSRG\TLSSSSSSSSSLTKDALPSSL 

KSDSTTTTSGLVFPFRSLCVNPAKSSVSESVSSI 

KILLSSS\TCYLE*KRTSCCFPDSSESKLSQLSS 

DERVSMGTSSRKPTNSSSSLGALKMSATS\*G 

SGSESPTPFFLTGLQSPPSTRPREPGLTTARNS 

TTLTRDC 


12 


1362 


A 


177 


12 


416 


LIPSEPALDSLVDPRVRSRKQPFVIYPVYDTAI 

DTKMFSLLDGNVGEPDMSAGFCPNHKAAM 

VLFLDRVYGIEVQDFLLHLLEGGFLPDLRAA 

ASLDT/AEIGAMDFLLS*LFTLCLMMFFFIYPFI 

NLLTMNVY 


13 


1363 


A 


249 


535 


105 


WTFHRHLSPAPLIVCDQGTCWSYYPQNrVQ 
MPDTQMEQGLN/HLFLDGNA*PHSVECYCPS 
TFEIAIKITSFVL YFHRYRAPE VLLRS S VYS SPI 
DVWAVGSIMAELYMLRPLFPGTSEVDEIFKIC 
QVLGTPKK V STL VPKLL 


14 


1364 


A 


254 


572 


201 


YLLTX1GNLMMLLVIN AD SCLRTXM*FFLGH 
FFFLDICYSSVTAQDAAEFPVS*KPILVWGYrr 
♦SFFFIFSWGTNGCLLSArrYACYAAICHPLLS 
TMVMNRPLCTATVNATNKMGFLNSQVN 


15 


1365 


A 


257 


425 


68 


THAKJ^NKKTNIPKJLVIU 5 ^ 
AIEFlJLECDQNmKLICENT*KNIAKNI*KRRV 
TFTPIET* HPVKQMEC WQ* LTA WLRNRGYKJCI 
KQTFNSETAPSVCRNLVFDKCG 


16 


1366 


A 


263 ' 


104 


481 


FCEFRTTEEDRGGDDCVVSVWTKQRNNSCVK 
SKDWSKPVNIFWALEESVLGVKARQPKPFFA 
AGOTPEMTCKVSSKNDCSPRYSVUMAEKPV 
GDLSSPNETKYTIS1JDQDSVVKLENWTDASRV 


17 


1367 


A 


298 


68 


208 


RK31TNNPIK1JDKKPEHFKNEDI*ITSKOT 
VSSLAMKEMLTKTTM 


18 


1368 


A 


300 


904 


1 


LWGITGTRHHARVIFIFLVETGFPHVGQAGL 
ELLTSGDPPALASQSAGITGMSHCARPKGHFG 
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IHIJC*MFYTK^QKMP*PTINLnXLIIPGhrL>W 

KPNMGWLOTCTAFV*KDEVLSGIPFAKGRCR 

WK*DY*C/LQEVTDPIMEKGKKKKRTASFFK 

GQPHQSTNALLRRCVR*RYHLS\TVETAGLP* 

KhTTGHIPGQPFU^VFKC*NVICI**QYKW*Q 

NIGVKNKSFCPH*SSSPSL*nGHHSRNF/CSFK 

TEPHSWQAGGQWRNLSSLQAPPPGLMPLSR 

ISLMSSWDYRRPPQ 


19 


1369 


A 


302 


3 


445 


NSPSRWAKIQMFEHTFCG* GCG/ER/NVHIHCS 
WICRLRPLLWRAVREYLSKLKNAELSFDPGV 
SLLJUYAIDMPTSPDEKEALLFAPLAFHE^HC 
KSRIW AVIQ/CIHL WD WLRKL* CFHRMKFY A 
AV*NKPRHLLSHIWKDVQNILLK 


20 


1370 


A 


304 


1 


1339 


FFFCGK£VPLFEQNKHPGPRATTSPGA/HARA 

LLSAGEFTAGVGLSP*AIHSFVWLCiTIQHGA 

GGPCHQPGGSPGPWMHTTQAGHLWEGAYPG 

GSSTWHQVPGQLGGSWGPRERSLLGSFIKCSP 

CPHPPGFRLWMSPNQKPPTENPGVMGRVWR 

LMPGESPLIWEAEGKEDHLSPEGQGHSE/PVA 

MAGQGQSRPAAR^PPCPALiTASHSAGTWPP 

RICRTVPGGPCPSPSGFRSCRR*GFSA*TRSWP 

DAEPPSTPDTAPRCCTQSDTSSQGPQ*S*WRR 

CRALPGRLCSAPAAGLRRARPRLSESRRGNSP 

PASPAAASARCPSWGPSCPARPPSRPAAGTEP 

AAPSRCTAWLRGEREPGPRPPGRRPRSGRGP 

VSFAPEVLSLPAVRQTKSWRWR^EEITRPW 

ALVRSRGG 


21 


1371 


A 


326 


799 


1587 


GSOVLPPPPSODSATT J PODA*nPRAAPnnPVr 
E* GLQGAGVRRLRGEVLCQPQP* G AL*EQCLP 
HLSFSPRQGAAPDTEPSAWGPAPTGATGPGLP 
LRHVRLFSAGAPRGAATPCPPALLHGPAWPP 
ARPMFRGHPPVRPLGPWGKVAAGPRALCLA 
GVPAVQGECATKPSG* GL*PAHLRGPPGPEVL 
Q WH WQL S AGRDPVP AEDPPL* EGPLGPGGPA 
AAQAEPGADPEPEDKDQAAESRPAGAMSLSA 
QGSGPVGGQGLR 


22 


1372 


A 


327 


146 


652 


PHLENPHPEHSFPGAPLT*STLSWSILSPREPSP 
GAPCYPGHPHLENPHLEHLLTWRTVTWSTLL 
PGAPCYPEHPHLEHPLTWSTPHLEHPSPGEPL 
SCRTPTRSILHRDHPLP*CLSTEESPI*GWGSLP 
APPSTPLVLDVAPPGPQPASSCPGRDSCYSVP 
GTWSP 


23 


1373 


A 


348 


397 


2 


CIVSSCQGTRKPCHLEDANKINKQSPTLEKIES 
LQESL*VKQ*L1VAEKYVQILHPRKKYFQRPL 
NNEKRKMKKRKEEKKKCRERMQRRSKWRR 
EEKKE * RREE\EERKKEKEDRKERRKETSPRG 
SRRLLRD 


24 


1374 


A 


362 


170 


352 


GRALDTAAGSPVQTAHGLPSDALAPLDDSMP 
WEGRTT AQ WSLHRKRHLARTLL V SRVRGPQ 


25 


1375 


A 


384 


373 


128 


YLrmLETGYLWKNRHSDQ*KRTENPERDQH 
KYPKVDFCKSN SMKNRLCNKWHWTN WIFTD 
KKJNLNLKPHTKLTPNIKKN 


26 


1376 


A 


397 


383 


165 


EVKNTNPFIFSGTNLTIWIRSI*RXSDEINQRTK 

♦MEKYSISIJDRRI^TTVKMSFLPNLIYKFNTISI 

KIPANF 


27 


1377 


A 


406 


103 


380 


KSKATG YMVNI * KUV\FL Y ANDEQLEIEMNK 
IVP\FNGSKNKIAFTNLTKYQN1QNRHAENYK1 
LVNKIEI)LNKWRNVLLSWIGIUWIINT 1 
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28 


1378 


A 


408 


14 


427 


TICI>flCFNNlJ}EIK^ 
nXKTSRETELVINK* VIPHKEKPGPDSFTGff 
YQTFKEEL/n/n^HKLFQTIKy GRILPNS VYETSI 
TLKPKPEKDLVKENYRPLPLSNIDAKNLNKTLA 
NRI**HIR 


29 


1379 


A 


434 


395 


128 


r^SKMCMERQRLNN^IlJCKNKVRGlAVPDVK 
VYYKPTVK/TSWIL*KI>SHrv^\V>nU-ENLEID 
FN/IKRLILDKG AEATE WRKD SFFRQ WQ 


30 


1380 


A 


455 


2 


228 


FFFETESHSVTQAGVQWCNPGFKRFSCFGLSS 
SWDYRYAPPRPVANF\*FLVETGFYYVAQAGL 
KLLSPGDLPALAS 


31 


1381 


A 


462 


393 


2 


QLMFDKG VKMH\WG WTPPFTK* YWKNW1 SI 
CRRMNLNPYLSRYIKJNSR\KDLTVRPEPIKLV 
EENTGKTIQDTGLGK*FIAKTSKAQSTKTNK* 
KRQTRYIKLKAKKSTASKENNRVKRQPLE*EK 
IF AN 


32 


1382 


A 


474 


125 


471 


VKPYEIAVFLVKPIEYK*HLLSDPAIPLSGI*LK 
EIKA YT/RRICTPMF AAPVS VIA/RN* KQ SK/CQ 
KQ*YVHRMEYYTTKRSEIUCITrWVDFRNT 
ILRETDRIHKTTYDVISLI 


33 


1383 


A 


488 


1825 


2 


KSACSFICSEEQPASPSPLKPGTYASETVRPRDP 

HAAGPRRDS SEAETRRPRG A/DGSGTWKGT 

PGSPAPPCS WGHGG\ETEGAG* CPAAPGTDLR 

APGGSAGS*\GLPSAGGSRGRKGWRAAGRQP 

STR*GRPORHGGRGE*AGHPEPRQSALQSAG 

L/ASSPEPMGAALAEDGSGDSRGAGPRPQE*P 

PSVLSRS\GS*G*G*AASGTASSFRSHSSRLGPP 

SAGFHGLRCGQPPFAAAPPGPWPGTGRPAGG 

AGSPPAAAGTAPPATRGAQSRRQNRTAGRNA 

SPQTAAGAGSPVQWALSRATG*TGETGSWC 

AGGTHQATHLTAAWVCPPTWSVRPGGSGPA 

AGLGR*GRHPAQSPPLPVPRG*PAWPQEAPSP 

SPASSEVALSSGSCVVPDQAPGPARGSPPAPLA 

PAWPAAGRGRQR*GRQSAHPPPRR*STAVSL 

SGTS*WRRSP*AGTRTQQC*SPWLVPACSSRP 

L*RGTRRPSTQQSPQTTGTPGRSAGPGHPRS* 

GGRSPAGTGHLGAQTVASPH*GHWPTALSCL 

WASASPPGPEAPPQTGACIGTNCRYRAASAR 

RSSVAPACA*GWQ*AGSPPAVLRGPP*RVRER 

GALTHRPRAPDE 


34 


1384 


A 


497 


422 


2 


APGASVGRAQAAEG*RGGPTGRPPSALGVS/E 
AGRAGRAGEGRPVPPAYPLCKSAQTSGPPKA 
RLS\PPLASCGGRGPPGGAACATCAPPAGPAR 
SSRCRRRSPPE*GPR*PSRPARPSPGSAASRRQ 
KLTPCRCQFRGLCA 


35 


1385 


A 


509 


15* 


475 


PTPYPGE* QAAFLLRGPGLRPPA/DPSLR/HRN 
LTELWAVTDENIVGLFAALLAERRVLLTAS 
KLSTLTSCDHAFCAIXYPMRWEHVLIPTLPPH 
LLD YC* CPPLPRT 


36 


1386 


A 


512 


3 


1631 


FFFSK V CHLYCVSPTPGPHGRLATWL/PGLL A 

FLGLAAGGQTLCPAGELPGHARAQASGAPGS 

VLIAVPGRRRVHTCGPGPAAPSTRGECPPPAL 

GHTRPARPRPV\PFAPAVPQEPGGQGHGAA/P 

PATGHSAPRGCPPARAAPTGSATPAPPPAACA 

AFHSAWSVPPAGRQQG*RVPAPAFRRTTPGT 

PGQHLLDRPGAPPAQGSGPAPAPPPRLAGPA 

GPAAPPPGPPAASWHSSLSKSSSSLAGWSPPLP 

VGPGSLQ*TPPPQGPHLSGSCGGTSSWRGQR 

AA V ARRLRS WN ACGLSRV AGRS S A S YPGRE 
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GRPSQSQ*PAGPPGMRGCCLRGW*PSSSGSD 

GPGPHPASTWLRAGKTGPSPPACGCA*LPPPS 

VSAAPQSPRTRCPRGCAAAAGLCVLAAAGAS 

HG A\GLPG VRVHTQR VHIH* G AG/GCQTPRPR 

LRSIJVLGLPAPRCPVSAHPWHRRSGSSCHA 

ARLVPRHPAPGCP**TG*\PLITGFPEP*A*GLP 

NHQAVGLEASGALQAGHRDELPTMVQLLDH 

SPDYPLKGRPHAP 


37 


1387 


A 


620 


828 


1 


FRLPLAAGA/RG AAEPR V AV SMAPDPSAKIH 

WEASPENIQSKCHQKGKNNQTECFNHNHEIFLQ 

RLNSTHLYACXiTHAFQPlXAAIDAEAFTLPTS 

FEEGKEKCPYDPARGFTGLIIDGGLYTATRYE 

FRSIPDIRRSRHPHSLRTEETPMHWLNG*EDE 

AQDDGG*GTISSFLLPWPADHPTPKSPGEPVH 

SIPVCCQVRGQPQSGGKESPACLKSLSNCLTH 

\DAEFVFSVLVRESKASAVGDDDKVYYFFTE 

RATEKESGSFTQSRSSHRVARGIPPL 


38 


1388 


A 


739 


1 


427 


FRAMVSSTLKLGISILNGGNAEV Q/QGNRGKG 
TSEEGKEG*EVPV*LPVSPPLPRPLQKMLDYL 
KDKKEVGFFQ S IQ ALMQTC\GEK VMADDEFT 
QDLFRFLQLLCEGHNNDFQNYLRTQTXjNTTT 
INHICTVDYLLRLQESI 


39 


1389 


A 


767 


I 


1030 


TLDLTGPIXLGGVPNVPKDFRGRNRQFGGCM 

RNLSVDGKNVDMAGFIANNGTREGCAARRN 

FCDGRRRQNGGTCVNRWNMYLCECPLRFGG 

KNCEQGEWPASSIPPVTAAWEALLLDVPGTT 

VRGLfflQVRQPLWYAAFTVDSHRPLQETVL 

RRAPAPASGVPSPSGVGWDR*AGPAEPSPSTP 

ATVIISVPWYLGLMFRTRNKEDSVLMEATSGG 

PTSFRLQVTGAPCHQGTC*VGARGRDPMLSG 

LRVTOGEWHHLLIEIJCNVKEDSEMKHLVTM 

TLDYGMDQVSWHLHLLWG^TLPPAQGKTGA 

SEDKVSVRRGFRGCMQVRGGCGGRGEACPS 

QAAPRL 


40 


1390 


A 


801 


69 


399 


IHKIIIHKEDLNKWKmCSGMERLSTVMIPVV 
PQIIYKFNA* Q\VILKFTW*E*GA}aTILRKNKL 
RGLVLVPLSTC*VKYLLDKVLPHIKTYYEAR 
VNKSWLVQVTIM 


41 


1391 


A 


835 


7 


195 


SMLKERKVFQFPSCLFFQYITWLGPPYHVLFD 
SSVTNFSIGAK*DILQSVMNCLYAKRIPCVT 


42 


1392 


A 


841 


1 


415 


GSTHA S G YDKTPDFILQ VP VA VEGHDHWIES 

KASFGDECSHHAYLHDQFWSYWNSLKHRTW 

QGIGTVASNLSQL*TLNAPFPELLLFRSLARTG 

FVLT*\RFGPGLVIYWYGFIQELDCNRERGILL 

KACFPTNIVTL 


43 


1393 


A 


845 


358 


92 


PALSPAPVPQKKGSPLPLDPCLGPSSWLLSVG 
LGWPRL*PRRGPGDPGSLPATPPLLTPPHTLLP 
QRPMLPPSHAGLARPPPPEPISVP 


44 


1394 


A 


853 


452 


1 


LPQYCFFPRLSPKSKLVKHSAL**PSALKPPTK 

SPRCIPRTSLYFTICC/PPALQL/SPIEDPPAIYRS 

PPTHMLRSASQPLNQAPTLVKGHPPSRFLQG 

QVSCPPQP1XPREKPLPLHLRPPPRPAQPPLPR 

PLTFSTRRNVDPEIPERFR 


45 


1395 


A 


894 


379 


162 


GVYPPTVFDWSVQTSVDGQIVSLNTWDTAG 
QEEYD/RLRTLS*PQTSIFVICFSIGNLEFPIYGT 
WLSMSMGK 


46 


1396 


A 


900 


1 


366 


TTKKTLIS>TNVSSRSLPILPELKAFSLAFNDPL 
EIQKYMRT/DQ*CVTHDISLYIVTKLALIFLIPR 
VFLFHQLNIT* * CLHFFTMTTFIAIPF SFLFLGR 
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TVW^I A1UTI pt?i v^K^wpnvn PP 1 


47 


1397 


A 


944 


162 


2 


QLQNLASRGCL* SQLUIRLRRENRLNPGOGG 
CSEIAPVCTPAWVTQRDFFRKKK 


4« 


1398 


A 


963 


216 


308 


HFTPDRIAIVKNTRDSHC WRGC* EEGAPARC | 


49 


1399 


A 


967 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWK 
GRKHASRTARAHVFHPIRQSIRSPvi<GRPG 
RAAHTRSAGTRLQCKASRGG* GKGPAPTR*E 
GGPGSAPAPLPASSGCSliTDSSPWTPPPPAPG 
AAAAQP 4 *TPRCPAALRAGAH1GRVGRPY 


50 


1400 


A 


973 


45 


421 


EKCIQALDVFVFCYIDHSSHCLMSCD* E/DQA 
l^JFMPLEMEPKMSKLAFGCQRSSTSDDDSGC 
ALEEY AWVPPGLRPEQIQLYFACLPEEK VPY 
VNSPGEKHRIKQLLYQLPPHDNEVRYCQSLSE 
E 


51 


1401 


A 


992 


2095 


194 


IRIRHEAARSCLGCAAGHWAPGLRLLPTVRG 

PPGRRGP AAPGCVCY* SGESTFVSHVPQRMA 

WPG SAPPRGFHPLQSQTSPSDTVSSPQLSKEE 

DGPG WEHPLSSSL* SLGQ AGGNH*QPEELAG 

WEPRGPPSLAPSSPT/TNWTALVLIWIFSLSLS 

ESHAASNT)PRNFVPNKMWKGLVKRNASVET 

VDNKTSEDVTMAAASPVTLTKGTSAAHLNS 

MEVTTEDTSRTDVSEPATSGVAADGVTS1APT 

AVASSTTAASITTAASSMTVASSAPTTAASST 

TVASIAPTTAASSMTAASSTPMTLALPAPTST 

STGRTPSTTATGHPSLSTALAQVPKSSALPRT 

ATLATLATRAQTVATTANTSSPMSTRPSPSKH 

MPSDTAASPVPPMRPQAQGPISQVSVDQPVY 

NTTNKSTPMPSNTTPEPAPTPTVVTTTKAQAR 

EPTASPVPVPHTSPIPEMEAMSPTTQPSPMPYT 

QRAAGPGTSQAPEQVETEATPGTDSTGPTPRS 

SGGTKMPATDSCQPSTQGQYMV/DHH*APHP 

GRGRQNSPSGGAVTRGDPriiHSlAJl^CTAGL 

♦ELQEEGLHPGGLLNQRDVCGLRNVRGAGA 

WREAWPLPPJ'FLLr^JlPNQVLPNSFGAIEEIC 

QMLKM 


52 


1402 


A 


994 


1 


462 


ESGEFLVSFlXKJKPTrATHHINGMK^ 
*SHTDIAFYKIQHPFMLKALTKWA*EGT*PDR 
RYLH* SLRLNGEQLKTFPLRSGMR* G/CAILPL 
VLjnAMI^IVPAVVPAuKTK^ I LPLIGQE 
EK*FS*FVGDMOTCVENKKESKKLLE 


53 


1403 


A 


1011 


1 


630 


PEVIQQSAYDSKADIWSLGITAIELAKGEPPNS 
DbAHrMK V LrXLrKJSINr r 1 riC WKKJbJLJborKbV 
*LM1^*TKDPSI\RPTAK£LLKHKFIVKNSKKT 
SYLTELIDRFKRWKAEGHSDDESDSEGSDSES 
TSRENNTHPEWSFTTVRKXPDPKKVQNGAEQ 

t\t vrvn en cx/tttpapact l^nnnTTxrMACD'KTri 
JL/L. Vi^ 1 LfOUJLrbMJLL I r Ar AI^Kv^vUjTIWNAoKJNv^ 

AIEELEKSIAVAEAAGPG 


54 


1404 


A 


1016 


1 


222 


ISIDA*KAFDKIQH/CFMTm-KKLGIDGKYLN 

TlXAIDDRHTVSmNVEKLKAFL*RSGTRQRF 

PISGSGARI 






A 

A 


IVJJ 




J 00 


u a c vnr.npp.QnnvvvvvTP a tt ppt oat tot a 
EAAEHRPEl^RMl^EDPWRPAHMIKGYMPL 
HNIPHTEVIDVTGLNQSHLYQHLNKGTTMKT 
QKRAANLYTWHVLEQLEILRQINQQSHGPG 


56 


1406 


A 


1044 


5 


429 


SVLTLQTRSPSKJPLS^RKLMDWEVVSRNSISE 

DRLETQSRASRSPPVTPNQSQETPVDGKPLAL 

PPNQSQKNmYHIHYLHLQYYLDRHISATLPIP 

SSSGIPTPIAVITOALTDLVELILGQPCSEESGR 

APGTLFLLAL 
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57 


1407 


A 


1050 


11 


430 


GAYAFETNGFPIMLVLTTDKIEGDVGIAGLYD 

MHUSLPMAF1XRTLVRCTSYIIPVTHVLSTPV 

TCLRRREKDGVIVDX^LSDTASNHNGFPVEEH 

ADDTHPARLQGPTLRSQPMGPLKHKAFEERA 

NLGLVQRRLRLED 


58 


1408 


A 


1058 


258 


419 


LKHRDTPWGANNRALSCTPLTSLTLCALCPL 
PCLGCPTXATCRLYQTTVAWF 


59 


1409 


A 


1064 


3 


425 


KAFSFTTSLIGHQRMHTGERPYKCKECGKTF 

KGSSSLNNHQRIHTGEKPYKCNECGRAFSQC 

SSUQHHRIHTGEKPYECTQCGKAFTSISRLSR 

HHRIHTGEKPFHCNECGKVFSYHSALIIHQRIH 

TGEKPYACKDVGK 


60 


1410 


A 


1065 


204 


419 


GGPPGPFLAHTHAGLQAPGPLLAPAGDEGDL 
LLIAV<^SCIADHIiTASWGGK/DPIFIKALG 
EGQEGLPLTV 


61 


1411 


A 


1079 


3 


383 


RHSRAHLCQPFHLVMRDLLQLGQDIPQGCHY 

LEENHLIHRD1AARNCLLSCAAPTRAATIGDF 

GMARYTYTRTRYYQLGDRAIAPRKWMPPEAL 

LEGIFTYNTDSWTFGVLLWEIFSLGYMPYPGR 

TO 


62 

• 


1412 


A 


1080 


1 


859 


WEFLWSRRPSGSSDPRPRRPASKCQMMEER 

ANLMHMMKLSIKVLLQSALSLGRSLDADHA 

PLQQFFVVMEHCLKHGLKVKKSFIGQNKSFF 

GPLELVEKLCPEASDIATSVRNLPELKTAVGR 

GRAWLYlALMQKKLADYLKVLtDNKHLLSE 

FYEPEALMMEEEGMVIVGLLVGLNVLDANLN 

CLKGEDLDSQVGVIDFSLYLKDVQDLDGGKE 

HERITDVLDQKNYVEELNRHLSCTVGDLQTK 

1DGLEKTNSKLQERVSAATDRICSLQEEQQQL 

REQNELIR 


63 


1413 


A 


1083 


2 


615 


SSFAKilKRlHrGEKi > FiCUiCGKAF"rSS w l"rL'rK 

HRRIHTGEKPYTCEECGKAFRQSAILYVHRRI 

HTGEKPYTCGECGKTFRQSANLYAHKKIHTG 

EKPYTCGDCGKTFRQSANLYAHKKIHTGXEKP 

YKCKECGKAFKSYYSILKHKRTHTRGMSYEG 

DEC/QRSU^/RSSILSNHKIIHNEEK/PLKCEKCE 

KAFNHTSICCRHKKN 


64 


1414 


A 


1084 


946 


1 


KKQDLSSSLTDDSKNAQAPLALTESHLATLA 

SSSQSPEAKQLLDSGLPSLLVRSLASFCFSfflS 

SSESIAQSIDISQDK1JIRHHWQQCNKMPITAD 

LVAPILRFLTEVGNSHIMKDWLGGSEVNPLW 

TALLFLLCHSGSTSGS\HNLG\AQQDQCKISFS 

FFSWLTTGLTTQQRTAIE\NATVAFF\LQCI\SC 

HFNNQKLMAQVLCELFQTSPQRGNLPTSGNI 

S\GrTR\RLFLQLMLEDEKVTMFLQSPCPLYKG 

RINATSHVIQHP\MYGAGHKFRTLHLPVSTTL 

SDVLDRVSDTPSHAKLISKQKDDKKKK 


65 


1415 


A 


1087 


103 


324 


PRAFEFVHTEMTVG/RVQNIHLFTLQVLEDRA 
LFTMSVGSSLWSTYLIHVMALP/DRELLKPNA 
SVALHKXSNALV 


66 


1416 


A 


1095 


3 


493 


HETCSVTHTVSFSLPFLNPSHPASTPGHTENEQ 

PSLVWFDRGKFYLTFEGSSRGPSPLTMGAQD 

TLPVAAAFTETVNAYFKGADPSKCrVKITGE 

MVLSFPAGITRHFANNPSPAALTFRVINFSRLE 

HVLPOTQLLCCDOTQNDA>rrK\EFWVNMPNL 

MTHLK 


67 


1417 


A 


1098 


57 


356 


LKLTSLGF1IGVSVVGNXXISILLVKDKTLHRA 

PYYFLLDLCCSDILRSAICFPFVFNSVKNGST 

WTYGTLTCKVIAFLGVLSCFHTAFMLFCISVT 
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RYL 


68 


1418 


A 


1106 


1 


1326 


MGKISATGINMGTKCSWALVWHLESYDPKH 

YEREGMQDWKTASGQSEEATQQSSQKPQPH 

YTTYQS S SFLKYS SESHLLAWRENSSEGSFQF 

PGRSRAJRPPRTRQQRRGAAAGPGRGAVRLG 

HPQSAAQPQUIAAARIPESPAAFPAQPRPGSA 

RNSDASGPASLSRTLGRASSPRPPQAPDVTAP 

QPAAT APT? AAPfWi^P A A AT AfrAPAFPPT PTI 

AJRPTRAAAPPPPPPPPPLPPGAPPPPVRCVSR 
RARAPPWR/PAJ^TGPPPyU^APSRKJ^GSARAP 

APALQIRKGTSSGLPGRGGGSGPGNNLSSVA 
GNWRGSSFAVFi^GMAKyQGEVQSLKLDDD 
^VTFflVSnOVT vavw^fat iatt vyai FB>JV 

HQNIHPENQELVRVLREQLQTEQDAPAATRQ 
QFYTDMY CPICLHQ ASFPVETNCGHLFCGSLT 
PNSIW 


69 


1419 


A 


1107 


2 


466 


FDTARLHEFGTSITQIFAVDNREDLQKWMEA 
FWQHFFDI^QWKHCCEELMKIEIMSPRKPPLF 
LTKEATSVYHDMSIDSPMKLESLTDIIQKXIEE 
TNGQmGQRF^STJP/SS/CGPHSlMVTDCWSS 

PlfPW<*VPA<JFPT WnPTcTnWTJnAPI PPQPlV 


70 


1420 


A 


1111 


698 


23 


ALRRLHYVRATKVXFLSFRRPFWREEHIEGGH 
SKIT)RPSRMIFYPPPREGALLLASYrWSDAAA 
AFAGLSREEALRLALDDVAALHGPVVRQLW 
TViTfivvTn^WAFrin'H^nrfnFvvnppAT wot 

EKDDWTVPYGRIYFAGEHTAYPHGWVETAV 
KSAXRAAIKINSRKGPASDTASPEGHASDMEG 
QGHVHGVASSPSHDLAKEEG SHPPVQGQLSL 
QNTTHTRTSH 


71 


1421 


A 


1119 


2 


385 


QKQTLQNGYLDSSMDJXYLGSLPPELQVSSDE 
PPGPPEQAGLSQFHLEPETQNPETTEEIQSS\LQ 
QEAAAQLPQLPEVVELSSTKAVEAPALPSQSL 
EGVHSSTEQKAPAQQU>AFFJETXAPLUHHE 


72 


1422 


A 


1127 


1 


906 


HAQYVGPYRLEKTLGKGQTGLVKLGVHCIT 

EHPHVLKLHGVYENKKYFPPDELTSGPSMLA 

QVSPHGKLSARRSWDLLSGFPRYLVLEHVSG 

GFXFDYLVKXGRLTPKEAJRJCFFRQTVSALDFC 

HSYSICHRDUCPFJ^LLT^EKI^NIRIADFGMAS 

LQVGDSLLETSCGSPHYACPEVIKGEKYDGR 

RADMWSCGVJXFALLVGALPFDDDNLRQLLE 

K\TCRGVFHMPHFIPPDCQSLLRGMIEVEPEKR 

LSLEQIQKHPWYLGGNHS 


73 


1423 


A 


1128 


1 


802 


LRN ALD VLHREVPRVT .VNl.VDFl .NPTTK/TR DV 
FLGNPDKCP VQQ A/MLEPLG SKTETLDLRAE 
MPrrCPTQNEPFl^TPRNSNYTYPIKPAIENWG 
SDFLCTEWKASNSVPTSVHQLRPADIKVVAA 
LGDSLTTAVGARPNNSSDLPTSWRGLSWSIG 

vjl-'vji^IjO i n 1 1 jL>riN iL>Jvrvr iNr i JL>i^vjr oloJ whaj 
TAGLNVAAEGARARDMPAQAWDLVERMKN 
SPDINLEKDWKLVTLnGGNDLCHYCENPEA 
HLATEYVQHIQQALDa.SE 


74 


1424 


A 


1139 


60 


480 


FREPCLLVPGDHQPLREASWLA/LPPIGLWGT 

DSPLCCVEVAIPCNKGAHSVGLKGWLLAQG 

VLGMRDTIPQEHPWESTPDLCFCRDPEEIEVE 

EQPAADAAVAKGEF/QGEQIAPVPA\nAAHPE 

AADPAPVHTTAHPKGA 


75 


1425 


A 


1147 


2 


413 


PFPHQHPQEP\KGSCWPQSALRGQCPGPVLGV 
TTTSDLCSLQVPVSSHRNPLLDLAAYDQEGR 
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RFDNFSSLSIQWESTRPVLAS1EPELPMQLVSQ 

DDESGQKKLHGLQAILVHEASGTTAUATAT 

GYQESHLSSAR 


76 


1426 


A 


1155 


38 


410 


PIISAPAQDDPILLSFIHCLHANLLCVWRRDVK 

PDCKEIWIFWWGDEPNLVXVQYIMNCMLWK 

KDSGKMAFPMNVGRC/FITCEIH^ 

KNFVLIGKWFVTIPYYKDEKPVNKSEHLSCAF 

T 


77 


1427 


A 


1162 


526 


350 


RFPQGLEDVSTYPVLEEELLSRGWSHEELQGV 
LRGNLLRVFRQVEKVQEENKWQSPLED 


78 


1428 


A 


1171 


1 


1293 


MAES ASPPS S S AAAP AAEPG VTTEQPGPRSPP 
SSPPGLEEPLDGADPHVPHPDLAPIAFFCLRQT 
TSPRKWCIK^CWWFECVSMLVIIXNCVTL 
GMY QPCDDMDCLSDRCKILQ VFDDFDFIFFA 
MEMVLKMVALGIFGKKCYLGDTWNRLDFFI 

VTWI A f,MVP V^T m HMTMl Q ATPTVPVT PPT V A 

INRWSMPJLVNL1JLDTUMLGNVLLLCFFW 
FIFGnGVQLWAGlXRNRCFLEENrnQGDVAL 
PP\YYQPEEDDEMPHCSLSGDNGIMGCHEIPP 
LKEQGRECCLSKDDVYDFGAERQDLNASGL 
rVN WNR YYNVmTn^ ANPHTC fl A rMFDMirtY 

V 1 1 TV l^i rv I iji v l^XvX VJ ij/U^Ix nxvkj/vi-i\r JVj J 

AWlWQVniJEGWVEIMYYVMDAroFTNH 
YFTlU.nVSVREPGLLGGSFSTAOSPKrOOn^PP 
G V AAESLLLRG WVLWLPGGG 


79 


1429 


A 


1175 


1 


405 


PNDFFKDMFPDLPGGPLGPIKAENDYGAYLN 

FLSATHLGGLFPPWPLVEERKLKPKASQQCPI 

CHKVTMGAGKLPRFTMRTHTGFKPYMrTTrF 

VRFTRQDKOLIHMRKHTGERPYLCIHCNAKF 

VHNYDLKNHMR 


80 


1430 


A 


1182 


25 


198 


EMNELSQQLSQQGGRGASQCPSPPAPTLPNPT 
PLCQLQLQR VNTGLPTPPCHP G AG AA 


81 


1431 


A 


1186 


254 


583 


KTVLDVGAGTGILSIFCAQAGARRVYAVEAS 
AIW QQ ARE VATIFNGLEDRVHVLPGPVETVEL 
PEQVDAJVSEWMGYGLLHESMLSSVLHARTK 
WKDGGFFLPXS SELFM 

▼ TAwU Vl X XwX AVkJ U 1 VI. 41 XVX 


82 


1432 


A 


1187 


2 


716 


DFVDAARNLPLESTXSPAEPSKSVPSLE^)PRA 

SSQGLPSQGPVQNQGRRGEQRPKKF/TVIQHT 

SSFEKSDSLEQPSGLEGEDKPLAQFPSPPPAPH 

GRSAH SLOPKLVROPNIO VPEIL VTEEPDRPD 

TEPEPPPKEPEKTEEFQWPQGSQTLAQFPVEK 

U>PKKKRLGLAKMAQSSGESSFESSVPLFRSP 

SQESNVSLSGSSRSALFERDDHGKAEAPSPSF 

DMGPKPLGTHMLTV 


83 


1433 


A 


1188 


517 


804 


ESPGLSKVLRTGAFAYPFLFDNLPLFYRLGI C 
WGRGHGCGQEALSTSHGYHLFCALLTGFLFA 
SHl^ERIJ^RFDYlGHSHQLFmCAVLGTHF 
Q 


84 


1434 


A 


1192 


45 


476 


I GDVGFWVFRTPVHFAAORGF^r OT Ofir TF9 
GACVNQVTVDSITPLHAASLQGQARCV QLLL 
AAGAQVDARNIDGSTPLCECLRLGQHRVCEA 
LAVLRGQGQPSPVHSVPPARGLHXREFRMC* 
GFLFDVGXNLEAHEFHFGEP 


85 


1435 


A 


1194 


69 


410 


KRSEEASAPPFPLGGTGAAPTRASLPEQ1LLPR 
SCLEA!O^QPDEKLLSAJLHNrSRTWN*EPRRSQ 
HRLVSPEVHPGRRGSSPGVAECKLTSAYFRT 
GRSPCPSLPGTTRTNSLL 


86 


1436 


A 


1215 


3 


405 


LPSHTCGNPGRLPNGIQQGSTFNLGDKVRYSC 

NLGFFLEGHAVLTCHAGSENSATWDFPLPSC 

RADDACGGTLRG/AEWHmQPPLPLG/ATKN 
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NADCTWTTI^ELGDTIALVFIDFQLEDGYDFL 
EVTGTEGSSLW 


87 


1437 


A 


1216 


226 


964 


GTARFGPMVGFGANRRAGRLPSLVLGVLLV 

VIVVLAFNYWSISSRHVLLQEEVAELQGQVQ 

RTEVARGRLEKRNSDLFAWGHAQETDRPEG 

GRLRPPQQPAAGQRGPREEMXEDDKVKLQNN 

ISYQMADIHHLKEQLAELRQEFLRQEDQLQD 

YRKNNTYLVKRLEYESFOCGOOMKELRAOH 

EENIKKI^DQFLEEQKQETQKIQSNDGKELDI 

NNQWPKNTPKVAENVADKNE^SSNHIPHG 


88 


1438 


A 


1218 


1 


534 


PEFGTT1SCGYLMATDVSRRPSVHKAVEIEQE 
RVKSAGAWHHPYSDFRFYWDLIMLLLMVGN 
LIVLPVGITFFKEEN SP\P WIVFNVLSDTFFLLD 
LVLNFRTGIWEEGAEILLAPRAIRTRYLRTW 
FLVDLISSIPVDYIFLWELEPRLDAEVYKTAR 
ALRJVRFTK ILSLLRL 


89 


1439 


A 


1223 


1 


743 


MGFDEVFMINLRRRQDRRERMLRALQAQEIE 

CRLVEAVDGKVGMLTRSNAAPGRHLAMLET 

LVWAPRFVDADNLILNPDTLSLL1AENKTW 

APMLDSRAAYSNFWCGMTSOGYYKRTPAYI 

PIRKRDRRGCFAVPMVHSTrXIDLRKAASRNL 

\AFYPPHPDYTWSFDDHVFAFSCKQ\AEVQNfY 

VCNKEEYGFLPVPLRAHSTLQDEAESFMHVQ 

LEVMVPSSPSSAQSMAWSADHIGLVISYL 


90 


1440 


A 


1227 


2 


349 


NKTSFIFYLKNIVVADUMTLTFPFRIVHDAGF 
GPWDFKFILCRYTSVLFYANMDTSIVVLGLIT/ 
YDRY/WKVVRHL/WDSWMTGI/SFTRVYLLG 
LGARL VWFGKLILAKGGHGG1S WL 


91 


1441 


A 


1245 


3 


1937 


LGSSDVRAPQRSELGAESPSRMVASQAYNLT 

SALTPiDLTRSRVLNEEPLTLAGF\SRAPANLSD 

WQLIFLVDSmTFGYISNYTVSTKVASMAF 

QTQAGAQrPIERLASERAITVKVPNNSDWAAR 

GHRSSANSVWQPQAFVGAWTLDSSNPAAV 

LHLQLNYTLLDGRYLSEEPEPYLAVYLHSEPR 

PNEHNCSASRRIRPESLQGADHRPYTFF1SPGT 

RDPVGSYRLNLSSHFRWSALEVSVGLYTSLC 

QYFSEEDWWRTEGLLPLEETSPRQAVCLTO 

HLTAFGTSLFWPSHIRFVFPEPTADVNYIVML 

TCAVCLVTYMVMAAILHKLDQLDASRGRAIP 

FCGQRGRFKYEILVKTGWGRGSGTTAHVGIM 

LYGVDSRSGHRHLDGDRAFHRN^I DTFOTATP 

HSLGSMWKTRVWHDNKGLSPAWFLQHUVRD 

LQTARSTFFLVNDWLSVETEANGGJLVEKE\'L 

AASKASFRVPTPSUALLRFRRLLVAELQRGF 

FDKHTWLSIWDRPPRSCFTR1QRATCCVLLICL 

FLGANAVWYGAVGDSAYSTGRVSRLNPLSV 

DTV A VGL VSSVVVYP VY1JULF1JRM SRSKV 

GWGWGPGSTGNGAWASAPCPEPPLSSAAAR 

GKGVHQRIXGKGQHT 


92 


1442 


A 


1246 


5 


562 


VFDEENILNELNDPLREEIVNFNCRKLVATMP 

LFANADPNFVTAKILSKLRFEVFQPGDYIIREG 

AVGKKMYFIQHGVAGVTTKSSKEMKLTDGS 

YFGEICLLTKGRRTASVRADTYCRLYSLSVD 

NFNEVIJEEYPMMRRAFETVAIDRLDRJGKKN 

SILLQKFQKDLNTGVFNNQENEILKQIVKH 


93 


1-443 


A 


1249 


180 


901 


TVPPPPGGPSPAPLHPKRSPTSTGEAELKEERL 
PGRKASCSTAGSGSRGLPP\SSPMVSSAHNPN 
KAEIPERRIOSTSTPNNlJ'PSMMTRRNiyVCT 
ERPGAERPSLLPNGKENSSGTPRVPPASPSSHS 
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LAPPSGERSRLARGSTIRSTFHGGQVRDRRAG 
GGGGGGV QNGPPASPTLAHEAAPLPAGRPRP 
TTNLFTKLTSKLTIUIVADEPERJGGPEVTRRP 
RQEDHL SPGGRGCSEL 


94 


1444 


A 


1261 


3 


385 


KFSQWGLTKPKLSNASP/WISLVKKLMKKWS 

VTQNLTFREQLEAGIRYFDLRVSSKPGDADQ 

EIYFIHGLFGIKVWDGLMEIDSFLTQHPQEIIFL 

DFNHFYAMDETHHKCXVLR1QEAFGNKJXPA 

CR 


95 


1445 


A 


1282 


2 


550 


GPRDNPG\EDPRFEIVEHFGIAWFTFELVARFA 
VAPDFLKJ^FKNALNLJDLMSIVPFYlTLVr^ 
VVESTPTLANLGRVAQ\1JUMRIFRILKLARH 
STGLRSLGATLKYSYKEVGLLLL YLSVGIS IFS 
WA YTIEKEEN\EGL ATIPAC W WWATVS MTT 
VGYGDWPGTTAGKLTASACILA 


96 


1446 


A 


1294 


1 


1456 


QLLPPSNRENAGLLVGRCLCSAALRPVGDLIT 

SSGQVAVRNAPQAGSAKAGKGKFQDNFEFIQ 

YFKKFFDANCNEKDYNPVAAGQGQETEVAP 

SIVAPVLNKPNQCPEGYICVKAGRNPNYGYT 

SFDTFSWAFLSLFRLMTQDYWENLYQLTLRA 

AETTYMIF/LV/LVILLGSLYLVTLILAVA^AMA 

YEEQNQATLEEAEQKEAEFQQMLEQLKKQQ 

EAAQQAATATASEHSREPSAAGRLSDSS SEAS 

KLSSKSAKERRNRKKKRKQKEQSGGEEKDED 

EFQKSESEDSIRRKGFRFSIEGNRLTYEKRYSS 

PHQSLLSIRGSLFSPRRNSRTSLFSFRGRAKDV 

GSENDFADDEHSTFEDNESRRDSLFVPRRHGE 

RRNSNLSQTSRSSRMLAVFPANGKMHSTVDC 

NGWSLVGGPSVPTSPVGQLLPEVIIDKPATO 

DNGTTTETEMRKRRSSSFHVSMDFLEDPSQR 

QRAMSIASILTNTVE 


97 


1447 


A 


1295 


2 


2057 


IQTQU>TKSSQQUIKGGNCVRCKMQMNFIAE 

EVIXKYRnTYKT^^GPNMLYIEIKAFVHFM^ 

NRYLSYGSGPKRFPLVDVLQYALEFASSKPV 

CTSPVDDIDASSPPSGSIPSQTLPSTTEQQGALS 

SELPSTSPSSVAAISSRSVIHKPFTQSRPPDLP 

MHPAPRHTTEEELSVLESCLHRWRTEIENDTR 

DLQESISRIHRTIELMYSDKSMIQVPYRLHAV 

LVHEGQANAGHYWAYIFDHRESRWMKYNDI 

AVTKSSWEELVRDSFGGYRNASAYCLMYTN 

DKAQFLIQE\DLIKTGQPLVGIETLPPDLRDFV 

EEDNQRFEKELEEWDAQLAQKALQEKLLAS 

QKLRESETSVTTAQAAGDPKYLEQPSRSDFSK 

HU<EETIQIITKASHEHEDKSPETVLQ S ADCLE 

Y ARL VKlJ^QEDTPPETDYRLHHVVVYFIQNQ 

APK3CIIEKTLLEQFGDRNLSFDERCHNIMKVA 

QAKLEMIKPEEVNLEEYEEWHQDYRKFRE7T 

MYLDGLENFQRESYIDSLLFLICAYQNNKELL 

SKGLYRGHDEELISHYRRECLLKLNEQAAELF 

ESGEDREVNNGLOMNEFIVPFLPLLLVDEMEE 

KI)IIAVEDMRNRWCSYLGQEMEPHLQEKLT 

DFLPKLLDCSMEIKiSFHEPPKLPSYSTHELCER 

FARIMLSLSRTPADGR 


98 


1448 


A 


1304 


118 


453 


SGPSSRAIYLHRKEYSQNLTSEPTLLQHRVEH 
LMTCKQGSQRVQGPEDALQKLFEMDAHGRV 
WSQDLILQVRDGWLQLLDJETKEELDSYRLD 
S1QAMNVALNTCSYNSILS 


99 


1449 


A 


1306 


3 


1660 


CGYFCHTTCAPQAPPCPVPPDLLRTALGVHPE 
TGTGTAYEGFLSVPRPSGVRRGWQRVFAALS 
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Amino acid sequence (A—Alanine C=Cysteine J 
D=Aspartic Acid, E^Olutamic Acid, 
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Y=Tyrosine, X-Unknown, *— Stop codon, 
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DSR1JJLFDAPDLRJLSPPSGA1XQVLDLRDPQF 

SATPVLASDVIHAQSRDLPRIFRVTTSQLAVPP 

TTCHVIJXAESEGERERWLQVIXjELQRIXLD 

ARPRPRPVYTLKEAYDNGLPIXrTfllXJAAJLD 

QDIO^GTEEGLFVIHLRSNDIFQVGECRRVQ 

QLTLSPSAGLLWLOGRGPSVRLFALAELENI 

EVNEVPKIPESRGCQVLAAGSILQARTPVLCVA 

VKRQVLCYQLGPGPGPWQRRIRELQAPATVQ 

S LGLLGDRLCV G AAGGF AL YPLLNEAAPLAL 

GAGLVPEELPPSRGGLGEALGAVELSLSEFLL 

1JTTAGIYVDGAGRKSRGHELLWPAAPMGW 

GYAAPYLTVFSENSEDVFDVRRAEWVQTVPL 

KKWRPLNPEGSLFLYGTEKVRLTYLRNQLAE 

KDEFDIPDLTDNSRRQLFRTKSKRRFFFRVSE 

EQQKQQRREMLKDPFVRSKLISPPTNFNHLV 

HVGPANGRPGARDKSP 


100 


1450 


A 


1318 


918 


190 


SLCVPGPVDTGTFAVMSVMVGSVTESLAPQA 

LNDSMINETARDAARVQVASTLSVLVGLFQV 

GLGLIHFGFWTYLSEPLVRGYTTAAAVQVF 

VSQLKYVFGU^SHSGPLSLIYTVLEVCWKL 

PQSKVGTWTAAVAGWLVWKLLNDKLQQ 

QLPMPIPGEIXTLIGATGISYGMGLKHRFEAGV 

ppvapntqlfsklvgsaftiavvgfaiaislgk: 
ifalrhgyrvdsnqvwvmrdv 


101 


1451 


A 


1353 


220 


445 


DWPDLFTYPUGSPKCTQSARPE\RMYRRTVR 

sshgnhalqevlprsghgteftkqkhleaad 
hghpparmsifsr 


102 


1452 


A 


1363 


542 


2 


ahllmlnlal\tdll\yltslpflihyyasgen 
wifgdfmckfirfsfhfnlyssilfltcfszfry 

CVIIHPMSCFSIHKTRCAVVACAVVWnSLVA 
VIPMTFLITSTNRTNRS ACLDLTSSDELNTIK W 
YNLILTAVLLCXPLVIVTLCYTniHTLTHGHAN 
\D SCLKQKARRLTI1XL 


103 


1453 


A 


1371 


2 


4)0 


CHSTE SS SDF1LPGD YLLGGLCPLHSGCLQ V\C 
SFNEHG YHIJQ AMRLA VEEINN ST ALLPN ITL 
G YQL YD VCSDSANVY ATLRVLSLPGQHHIEL 
QGDLLHYSPTVLAVIGPDSTNRAATTAALLSP 
FLVPMLLEQ 


104 


1454 


A 


1376 


3 


432 


NSRVH5RS/NMSLWTQNITVCPVRNVTRDGG 
FGPWSPWQPCEHLDGDNSGSCLCRARSCDSP 
RPRCGGLDCLGPAIHIANCSRNGAWTPWSSW 
ALCSTSCGIGFQVRQRSCSNPAPRHGGRICVG 
KSREERFCNENTPCPVPF 


105 


1455 


A 


1379 


2 


396 


GLGLLYLIFAAVEGVMRVIGGSNHLAWLDD 
HlAVIDSIFVWFTnSIAQTMKTLRiRJCNTVKF 
SLYRHFKNTUFAVLASIVFMGWTTKTFR1AK 
CQ SD WMERWVDD AFW SFLF\SLHJVIMFL W 
RPSA 


106 


1456 


A 


1383 


1 


432 


EDGHGGWSSRCLVDHAEEGHREPWKRLCIW 
QRGGHEIRFAFYFPGHPLLSPQICLAPETPPRG 
CPPVSSLHFISLQ/RLPRDCQELFQVGERQSGL 
FEIQPQGSPPFLVNCKMTSGTTWTCRTDSRVF 
QNANPSNAAHSEDQPTP 


107 


1457 


A 


1386 


719 


558 


FFF VTRSHSVAQAECSG VFTAHRSLDL VG SSN 
YPALSLQSSWDHRHTWLIFAFL 


108 


1458 


A 


1397 


431 


2 


RVAISLLCAAIFISFMVQSAGKRWPTGVMLM 
WVLFAFLYSWPIQALLPTYLKTDLAYNPHT 
VANVLSFSGFGAAVGCCV/GGFLGDWLGTRK 
AYVCSIXASQIXIIPVFAJGGANVWVLGLLLF 
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FQQMLGQGIAGILPKLIGGYFDTDQRAAGLG 
rTYNVGALGGALAPnGALIAQRLDLGTALAS 
LSFSLTFWILRNRRPGKSLVR 


109 


1459 


A 


1402 


15 


387 


VLVALPDTVVTSETVVTEVLGHRVTLPCLYSS 
WSHNSN SMCWGKDQCPYSGCKEALIRTDGM 
RVTSRKSAKYRLQGTIPRGDVSLTILNPSESDS 
GVYCCRJEVPGWFr^VKJNVRLNLX^RASTT 


110 


1460 


A 


1421 


3 


350 


HEDLSSLLTRGSGNQERERQLKKLISLRDWM 
LAEL AFPVG VLATCA* SLLSC* YCVILFPCSCF 
FFHSPDAJLFSLLLLSCYFPSYCFFYYLFFSSSPL 
CLLLASSPFPLFILLASL 


111 


1461 


A 


1426 


2 


344 


FTSTMTKPFEKESEQPA*ATLAFGAQTSTTAD 
QCALKPDLSYLNNSSSSSSTPATSAGGGIFGSS 
TSSSNPPVATFVFGQSSDPVSSYGFVNTAESST 
SDSLLFSQDSKLATTS 


112 


1462 


A 


1434 


46 


372 


TTSWTrSCTRSCT*SGASSGPGWTPRTTWW 
SRRSSQRTCSRACSGAWSRTW*RSS*TSSSSC 
STSCSSSSSRSCGRPGGPLGARGVHTTSCLNSC 
MSSSTTSSTTSTF 


113 


1463 


A 


1439 


3 


292 


HEDIMTHYDRLVDE*ALNAGKQRYEKMISG 
MYLGEIVRNBLIDFTKKGFLLRGQISEMLKTR 
GIFLTFLLSNFLrVCVLU : YVSFYlJ r QSCINFVL 


114 


1464 


A 


1463 


1 


396 


KQQAVPEPHSSTTTPQEQEQNWYGQDLLNLQ 
QRTKVHLPGHKTGPAVAKDTPEPVKKEFTVP 
ATSQGP* SPFSEEPPLPPSNEEVPPTLPP*EPQS 
EDP*KNA*LKQMHAATTHWQQHQQHQVGC 
QYHGIMQ 


115 


1465 


A 


1464 


291 


2 


AGSYPSMVWSCHWGVTQKRRAL*VYSFEEG 
GRRKCGQYWPLEKDSRIRFGFLTVSNLGVEN 
MNHYKKSTLEILNPEVNPGFFFLTLWKQGEN 
NYCN 


116 


1466 


A 


1465 


667 


337 


I^PQRPA'TDSYSTCNVSSGFLAGQStiNIHLQ 
YWTKYQVWEWLQHFLDTNQLDANCIPFQEF 
DINGEHLCSMSLQEFTRAAGTAGQLLYSNLQ 
HLKWNGDSLFLCLSLPC 


117 


1467 


A 


1479 


1 


381 


GTSGGPKRVLVTERFPWQNPLPVNRGQAQR 
VLGPSNSFQRVPLQAQKLVSSHKPGQNQKHK 
QLQ ATS VPHPVCMPLNNTQKSKQPLP S APEN 
NPEEELASDPNNEESL*RPWALEDFEIGRPLG 
KGK 


118 


1468 


A 


1485 


3 


385 


TYLWL*GNPPFYEKNDGGLFEL1LRAKDEFNS 

PYWDDMSDSAKHFIRPLTGRDP*KPFPCDQPL 

QHPWIEGHTCLDNNIHQAASEPINNNFAESKR 

NLAFLATGVVRHMRKLFMGANLEGPGPTVS 

H 


119 


1469 


A 


1486 


1 


398 


GTTSKHH* LARSLIRGPFDHDLKPN AATRDQL 
NIIVSYPPTKQLTYEEQDLGWKFRYYLTNQE 
KALTKFLKWVNWDLPQEAKQALELLGKWK 
PMD VKD SLELLSSHYTNPTVRRYA VARLRQA 
DDEDLLMYL 


120 


1470 


A 


1497 


3 


999 


MGESP AV* G YFVLAGMNSAGLSFGGGAGKY 

LAEWMVHGYPSENVWELDLKRFGALQSSRT 

FLRHRVMEVMPLMYDLKVPHWDFQTGRQL 

RTSPLYDRLDAQGARWMEKHGFERPKYFVP 

PDKDLLALEQSKTFYKPDWFDIVESEVKCCK 

EAVCVIDMSSFTEFEITSTGDQALEVLQYLFS 

NDLDVPVGfflVHTGMLNEGGGYENDCSIARL 

NKRSFFMISFTDQQVHCWAWLKKHMPKDSN 

LLLEDVIWYTALNLIGPRAVDVLSELSYAP 
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MTPDHFPSLFCKEMSVGYANGIRVMSMTHT 
GEPGFMLY1PIEYRWGFTMLSTLVSNS 


121 


1471 


A 


1498 


3 


306 


AQFLLVGWDHIL*UVL*TNLTELGRTTCDQN 
WPNSPDVLNHGCFYMQCLSKDCT1GYVSRE 
MLVAHTHTVEEHTGTHLQYVSWPDHSVPDD 
SSDFVEFEN 


122 


1472 


A 


1533 


121 


329 


IX}LFSFVWTEVLEEPKDFSCETEDFKTLHCT 

WDPGTDTALGWSKQPSQSYTLFES*VGSGYII 

DNFFLA 


123 


1473 


A 


1547 


111 


408 


DARTTWKPRNGS SGnVPGDGAK*PPA VEQAE 
RGHVEMIEKLTFLNLHTSEKDKGGNTALHLA 
AKHGHSPAVQVLLAQWQDINEMNEKQQTPL 
HVAADRG 


124 


1474 


A 


1555 


1 


745 


MTTODDDKNTYGVALVWKKFQTQSLRLSDL 

HRKSHLWRGrVSITLIEGRDLKAMDSNGLSDP 

YVKFRLGHQKYKSKIMPKTLNPQWREQFDF 

HLYEERGGVIDITAWDKDAGKRDDFIGRCQV 

DLSALSREQTHKLELQLEEGEGHLVLLVTLT 

ASATVSISDLSVNSLEDQKEREEILKRYSPLRI 

FHNLKDVGFLQVKVIRAEGLMAADVTGKSD 

pprwPi minRi t tt-itvvv>jt tstppwwvvptt 

* VAL V WKKFQTQSLRLSDLHRK5HL WRGIVS 

ITLIEGRDLKAMDSNGLSDPYVKFRLGHQKY 

KSKJMPKTLNPQWREQFDFHLYEERGGVIDIT 

AWDKDAGKRDDFIGRCQVDLSALSREQTHK 

LELOLEEGEGHLVTXVTLTASATVSF5DT SVN 

SLEDQKEREEILKRYSPLRIFHNLKDVGFLQV 

KV1RAEGLMAADVTGKSDPFCVVELNNDRLL 

THIVYKNLNPEWNKVFTL 


125 


1475 


A 


1556 


57 


509 


GGPAPN SRY AEP* KNSLAMT* AHADCENY VA 

CGGLDN1CSIYNLKTREGNVRVSRELPGHTGY 

LSCCRFLDDSQIVTSSGDTTCALWDIETAQQT 

TTFTGHSGDVMSLSLSPDMRTFVSGACDASS 

KLWDIRDGMCRQSFTGHVSDINAVS 


12<S 


1476 


A 


1592 


3 


178 


KSEKSCVSSLAHFGTSCQRDYDAMVKLVETL 
EMLPTCDLADQHN1KJFHYAFALNR*ER 


127 


1477 


A 


1612 




497 


TESPLL VRPYLP YITKSELHA1MTAGFSTI A GS 

VLGAYISFGVPSSHLLTASVMSAPASLAAAKL 

FWPETEKPKTTLKNAMKMESGDSGNLL*AAT 

QGASSSISLVAMAVNLIAFLALLSFMNSALA 

WVGNMFDYPQLSFELICSYIFMPFSFMMGVE 

WPDSFM 


128 


1478 


A 


1619 


286 


486 


CCMNSKAQESVFKNVLCNPPALSEMPDVKA 
EDEVDFRASSISEEVAVGS1AATLKMKQGPM 
TQAINR 


129 


1479 


A 


1627 


1 


395 


PTRGALRYWIFGRFLCNIWAAVDVRCCTATI 
MGLdlSIDRYVOVSYPLRYPTIVTORRGLMA 
LLCVW ALSLVIY1GPLLGWRHPAPEDETICQI 
NEEPGYVLFSTPGSFYLJP1JUMLVMN*RVYRV 
ARTE 


130 


1480 


A 


1638 


2 


466 


DPRVRTKJVNRKTTIYEIQDKTGSMAVVGKG 

ECHNIPCEKGDKLRLFCFRLRKRENMSKLMS 

EMHSHQIQKNTNQRSHDSRSMALPQEQSQHP 

KPSEASTTIJPESHLKTPQMPPTTPSSSSFTKVT 

KDKDIK*LLFNLYSSVEILPEVLHLKT 


131 


1481 


A 


1651 


607 


3 


LAEGGDVFDCVLNGGPLPESRAKALFRQMVE 
AIRYCHGCGVAHRDLKCENALLQGFNLKLTD 
FGFAKVLPKSHRELSQTFCGSTAYAAPEVLQ 
GIPHDSKKGDVWSMGWLYVMLCASLPFDD 
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TDIPKMLWQQQKGVSFPTHLSISADCQDLLK 

RLLEPDMILRPSIEEVSWHPWLAST**KQWQV 

LSNKVGGESKPKKKK 


132 


1482 


A 


1656 


150 


48 


LVAKSLLYCGCLFFLLQLAKNVGNNSFNDIM 
EANLTSPSPKFTPSSDM*VFLIY*TYFGAWHV 
VDAQ 


133 


1483 


A 


1660 


3 


406 


RKHDCLLIQKLSDVP*ECQNNQL*KLTEICEKE 
KKEFKKKMDDQRPEKJTEA*SKDKSPMEEEK 
TEMIRSYIQEVGRYIKRLEEAQSKRLEKLREK 
HKEIRQPIlJDEKPKGEGSSSn^ETCHEDTSWF 
PNFTP 




1 AQA 


A 


1 DOT 


1976 

IX /D 




FFPAGAPPASSSSSSSSSSPPTVSTAPPLIPPPGF 
PPPPGAPPPSUFTIESGHSSGYDSRSARAFPYG 
NVAFPHLPGSAPSWPSLVDTSKQWDYYARSS 
SSSSSSSSSSSSSPRDRDRER*RTRERERERJDHS 

KEERHRERRHREKEETRHKSSRSNSRRRHESE 
EGDSHRRHKHKKSKRSKEGKEAGSEPAPEQE 
STEATPAE 


135 


1485 


A 


1673 


1 


417 


PTRPVNSSQAFALVYYTLGALGGNLIAHMGL 
GYRYWAG1GVLQSCESALTHYRLVANHVAS 
ht^t too^vvoptrt pnFA/TTsjpnM>j<;nx>n op 

UIjLj X VJVJO V V \^I\±S\1jT L/C V Ci IN r VJ IY1XN OVjIVUUv^JC/ 

DLIQYYQFLAEKGDVQAQVGLGQLHLHGGR 
GV*QNHQRAFDYFNLAA 


136 


1486 


A 


1678 


525 


9 


ANTSLSSAAVSAVSPPPCRTSTATTLPPPMPSF 
FCVFPSPSMSPSPSEFLSC1ASVSRVHSLSSSSS 
GSSSTASSLNFSAIMGSSSATASWVLSTASTPP 
CPSALPSSPAQES*SLAASSSAWPVAGISPSGA 
CTFPAGSASGAAKAPSPSWRCPSFRALFSLLD 
SSSLSL 


137 


1487 


A 


1680 


1 


2999 


AHRJDEIQRKFDALRNSCTVITDLEEQLNQLTE 

DNAELNNQNFYLSKQLDEASGANDEIVQLRS 

EVDHLRREirEP^QLTSQKQTMEALKTTCT 

MLEEQVMDLEALNDELLEKERQWEAWRSVL 

GDEKSQFECRVRELQRMLDTEKQSRARADQ 

RmSRQVVELA\TCEHKAEILALQQALKEQK 

IJCAESLSDKIJsroi^KKHAMLEMNARSLQQK 

LCTERELKQRLLEEQAKl^QQNOLQKNnfflFR 

LTQGI^EALDRADLLKTERSDLEYQLENIQV 

LYSHEKVKMEGTISQQTKLIDFLQAKMDQPA 

KKKKVPLQYNELKLALEKEKARCAELEEALQ 

KTRIELRSAREEAAHRKATDHPHPSTPATARQ 

QIAMSAIVRSPEHQPSAMSLLAPPSSRRKESST 

PEFJSl^KERMHH^HRFNVGLNMRATKC 

AVCLDTVHFGRQASKCLECQVMCHPKCSTC 

li'ATCGLPAEYVTHFTEAFCRDKMNSPGLQT 

KEPS S SLHLEG WMKVFRNNKRGQQG WDRK 

YT^EGSKVLIYDNEAREAGQRPVEEFELCLP 

DGDVSIHGAVGASELANTAKADVPY1LKMES 

HPHTTCWPGRTLYLLAPSFPDKQRWVTALES 

WAGGRVSREKAEADAKLLGNSLLKLEGDD 

RU)MNCTLPFSDQVVLVGTEEGLYALNVLK 

NSLTHWGIGAWQmiKDLEKLLMIAGEERA 

lclvdvkk\hk:qslaqshlpaqpdispnifeav 
kgchlfgagkienglcicaampskvvilryn 
e>0.skycirkeietsepcscihftnys1l1gtnk 
fye1dmkqytleefldkndhslapavfaass 
nsfpvsivqvnsagqreeyllcfhefgvfvds 
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nucleotide insertion 














YGRRSRTDDLKWSRLPLAFAYREPYLFVTHF 
NSLEVTEIOARSSAGTPARAYLDIPNPRYLGPA 
ISSGAIYLASSYQDKLRV7CCKGNLVKESGTE 
HHRGPSTSRR+PASPLPQYQGQRAFLQGRRK 


138 


1438 


A 


1686 


2 


526 


GRPQGPAPGAGSPPESGPGLWAALGCSLVWV 
PLCCLGGAAGRL*ARSGKSGLRRRRAHAGPP 
PGGPCNSCP* CSAPESGGRGPLPGPGTGGVCS 
CWTRGCQTTARTAAAAAAPGPAGRRPPGGA 
PQNGSCAASASQEAAAPPPMCPPGRRWAVAS 
PPETRCP AAPGTRCRRLEAA 


139 


1489 


A 


1693 


3 


376 


LPSMSNCTSCFRLQSRTES* IRQ AGHLLGRNE 
FIETKALGCAWFSLCYYLVLYFESSHKVDFVF 
IV* CTSTPPG AQMTIMSQ ACAERCNIMRL VDR 
RWAGIAKGVGTQKDGRVHLGEQKALGL 


140 


1490 


A 


1704 


3 


376 


ERTNKFIKELIMDGKNL1AATKSLSVAQRKFA 
HSLRDFKFEF1GDAVTDDERCIDASLREFSNFL 
KNLEEQREIMVS*EGCKLISQmGKKJWnVK 
L VL VEWKHL SLGTWHCNGKMRFPEP 


141 


1491 


A 


1743 


\ 


362 


LrTMKVFVARFT SCT DVHT DSTfi^TA VVAHO 
DKLELELVLKGSYEDTQTSFLGTASAFRFHY 
MAAL*TELSGRLRSSKSNGWNGDNSTGYLTV 
PLRPLTIVKEVTMDVPAFNVRGLNWMG 


142 


1492 


A 


1769 


1 


406 


NNPSTLPRGS*PMSPRTTMGRRRQRRREHKSS 
LSLASSrVGPGGOIVHTETTEVVLCGDPLSnF 
GLQLQGGIFATETLS SPPLVCFIEPDSPAERCG 
LLQVGDRVLSING1ATEDGTMEEANQLLRDA 
ALAHKW 


143 


1493 


A 


1789 


1 


447 


QMLRNGGDQNTVPD YHFADRIRELL* PTEDQ 
KNCIP*DTYI RPSAI GNTVFFVTHPr<?PfiPrPA 
NELCE VNRKGCTSGDPCLP YFCV QGCKLG QA 
SDFIARQGTLIQVPSSAGEVECYKJCSCGQSGL 
LENCMEMHCMDLPTDTSALVR 


144 


1494 


A 


1814 


1 


404 


PGRRPRPRLSQAGTDSGS * VFPDSFPSAPAEPL 
PYFLOKPODA YTVTOJKPVKT RPR AFP ATOTYF 

KCNGEWVSQNDHVTQEGLDEATGLRVREVH 
IEVSRQQVEELFGLEDYWCQCVAWSSAGTTK 
SRRAYVRI 


145 


1495 


A 


1827 


26 


448 


XVEEKHADTWRSXCLSDFFFHAAKXLCXE*N 
CGDAISLSVGDHFGKGNGLTWAEKFQCEGSE 
THLALCPIVQHPEDTCIHSREVGWCSRYTDV 
RLVNGKSQCDGQVEINVUjHWGSLCDTHWD 
PEDARVLCRQLNCGTAL 


146 


1496 


A 


1828 


574 


333 


QHEGGDLRRRQLGEIQLTVRYVCLRAASAC* 
SMAAET^HHVPASGADPYVRVYLLPERKWA 
CRKKTSVKRKTLEPLFDET 


147 


1497 


A 


1855 


1 


372 


ERLVLTSEHCLVLTLFWPS^YHTLLLSRQH 
VRRLPKLTHAEHDHIA5IMNKLLTNYDNLFE 
TSVTYSMG*HGAPTGSEAGANWNH**1 "HATT . 
YYPPLLRSDTVRKFMVGSQMLAQAQRDLTPE 

Q 


148 


1498 


A 


1879 


568 


7 


LLSALDDKGGTQPSASFSNAPTrVCVTACPAG 

IAinTMAAEYLEKAGRKLGVrm r VEKQGAN 

GIEGRLTADQLNSATACIFAAEVAIKESERFN 

GIPALSWVAEPIRHAEALMQQALTLKRSDET 

RTVQQDTQPVKSVKTELKQALLSGISFAVPLI 

VAGGTQVA*AV*RQGISSLHDVQVRTWNS 


149 


1499 


A 


1880 


611 


24 


GLNSENALSNEAMERGWQCLRLFAERLQDIP 
PSQIRWATATLRLAVNAGDFIAKAQETLGCP 
VQVISGEEEARLIYQGVAHTTGGADQRLVVD 
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IGG ASTELVTGTG AQTT* LFSLSMGC VTWLER 
YFADRNLGQENFDAAQKAAREVLRPVADEL 
RYHSWKEVRGASVTVQALQEIMMAQGMDE 
RTTMEIWPVD 


150 


1500 


A 


1894 


2 


750 


GR VDFFHTD YRPLIRD SNNYVLDEQTQQ APH 

LMPPPFLVDVDGNPHPTKYQRLVPGRENSAD 

EHLIPQLGYVATSDGEVIEQnSLQTNDNDERS 

PESSILDGMIRQLQQQQDQRMGADQDTIPRG 

LSNGEETPRRGFRRLSLD1QSPPNIGLRRSGQV 

EGVRQMHQNAPRSQIATCRDLQAWKRRWV 

PEVPLGIFRKLEDFRLEKGEEERNLYHGRKRK 

TLQLSHKSD S VGL VS Q SRPRTCRRK YP 


151 


1501 


A 


1900 


141 


785 


GKTIQIQTTMQNKYKT^QKQYKTIPKNKKA 

MEMQUCKQFQDTCKVQTKQYKALKNHQLEV 

TPKNEHKTILKTLKDEQTRKLAILAEQYEQSI 

NEMMASQALRLDEAQEAECQALRLQLQQEM 

ELLNAYQSKIKMQTEAQHERELQKLEQRVSL 

RRAHLEQKIEEE1AALQKERSERIKNLLERQE 

REIETFDMESLRMGFGNLVTLDFPKEDYR 


152 


1502 


A 


1915 


2 


377 


LVRLLDTQRDGLQNYEALLGLTNLSGRSDKL 

RQKIFKBRALPDIENYMFENHDQLRQAATEC 

MCNMVLHKEVQERFLADGNDR1JKLVVLXCG 

EDDDKVQNAAAGAIJUVILTAAHKKLCLKMT 

QVTT 


153 


1503 


A 


1921 


1 


237 


AYQSLRJLEYLQIPPVSRAYTTACVLTSAAVQL 
ELITPFQLYFIPELIFKHFQIWRLnWIJFVPFG 
FNFLLYMIFLYT 


154 


1504 


A 


1928 


2 


354 


EMVEGGEGKMCINTEWGGFGDNGCIDDIRTR 
YDTEVDEGSLNPGKQRYEKMTSGMYLGEIV 
RQILIDLTKQGLLFRGQISERLRTRGIFETKFLS 
QIESDRLALLQVRRILQQLGLD 


155 


1505 


A 


1929 


2 


369 


TE1AKIKMEAKKKYEKELTN1FQNDFEKACQA 
KSEALVLREKSTIJERIHKHQEIETKEIYAQRQ 
LLLKDMDLLRGREAELKQRVEAFESYQLELK 
DD YIIRTYRLIEDDRINIQISGHW QESP 


156 


1506 


A 


1935 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENEL 
DEDMHQKIAREMNLSETAFIRKLHPTDNFAQ 
RSCFGLrWl-TPT'lDLQILTSSILPSIL 


157 


1507 


A 


1936 


584 


305 


ESKVNNEKFRTKSPKPAESPQSATKQLDQPTA 
AYEYYDAGNHWCKDCNTICGTMFDFFTHMH 
NKKHTQGQFQKSSDFQKEELQQTFLPPERQG 


158 


1508 


A 


1939 


1 


423 


TTHRLNVTAEPPCTSMPIYWMPDVPHRClTA 

NTCPVDLTDYCAQNGFYCLVYGFLPYGSLED 

RLHCQTQACPPLSWPQRLD1LLGTARAIQFLH 

QDSPSLEHGDDCSSNVLLDERLTPKLGDFGLA 

RFSRFAGSSPIQSSM 


159 


1509 


A 


1974 


3 


401 


HTSTARLLLHRGAGKEAVTSDGYTALHLAAR 

NGHLATVKLLVffiKADVLARGPLNQTALHL 

AAAHGHSEWEELVSADVIDLFDEQGLSALH 

LAACXjRHAQTVETLLRHGAHINLQSLKFQGG 

HGPAATLLR 


160 


1510 


A 


1982 


2 


417 


KFLKDLEKQYNKEEPHLSEIGSCFLQNQEGFA 
IYSEYCNNHPGACLELAJ^MKQGKYRHFFEA 
CRLLQQMIDLAJDGFLLTPVQK1CKYPLQLAEL 
LKYTTQEHGDYSNIKAAYEAMKNVACLINER 
KRKLESIDKIA 


161 


1511 


A 


1984 


4 


770 


RETGS VSLSPSGLEG AESY AVSPILYSSPDVKE 
LWLETLQGQRHSHTGVKSTPGQSAAILMKLR 
SSHNASKTLNANNMETLIECQSEGDIKEHPLL 
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PASDFSGALETDLKASLFDQPLSnCGDSDTLP 
mQDILTIIXLKGPSTEGIFRRAANEKARKEL 
KFFT N^GDAVDT RRT PVHT T AVVFVnFT PQTP 

RKLLSSDLFEEU-MGALEMQDEEDRIEAUC 


162 


1512 


A 


1986 


864 


501 


LLNSGU^AJDGSm-EMRLTRGGNMCSGRIEI 
KFQGRWGTVCDDNFNIDHASV1CRQLECGSA 

CKHQGWGKHNCDHAEDAGVICSSKD 


163 


1513 


A 


2001 


419 


187 


AVDLSIDESSLTGETTPCSKVTAPQPAATNGD 
L^RSNIAFMGTLVRCGKAKGVVIGTGENSE 
FGDIINLSTFWHS 


164 


1 514 


A 

XT. 








ouLAAsr JrVJ 1 & 1 Y V^ISJ'lYib J ^L, i YiYAvUrVJO 

SHTrTCRDSFANKFIKIQAJEIUORKJ^IE 

ENK^rm^ADSSKAGFTTIYKWERETGFYSH 

QSFTR 


165 


1515 


A 


2013 


2 


403 


EDPEELGHFTOYPMALFSTFELFLTIIDGPANY 
NVDLPFNmiTYAAFAIUTLLNaNlXIAMMG 
DTHWRVAHERDELWRAQlVATTvmERKLP 
RCLWPRSGICGREYGLGDRWILRVEDRQDLN 
RQRIQRYA 


166 


1516 


A 


2019 


2 


927 


CCQREGLGLKA WQILLSHGRNGLPGEPAS S 

VjULbAAbb J P V rT^ALQIDSAPDNIDWVEMLF 

NKNMVTERLQNVMVLEQCFSDSSSXYPJT.TY 

SYlXAJWWLLLAPVTLCrT>WQVGSIPLVETl 

WDMRKLATIFI^WMALLSLHCLAAFKRLE 

HKEVLVGLLFLWPFIPASNLFFRVGFWAER 

VLYMPSMGYCILFVHGLSKLCTWLNRCGATT 

LIVSTVLLLLLFSWKTVKQNEIWLSRESLFRS 

n.\7r\T r \ T>LJXT A VA/TJVXTV A VTf?f Vnnr«TlVTVT? A TV 

l J-..rr±NAK VriYN Y ANrL KJAl ORInKEAIY 
HYRTALNNNKAWDYLCWRFRKTLTDLP 


167 


1517 


A 


2025 


696 


71 


AAASAASSLTVTLGRLASACSHSILRPSGPGA 
ASLWSASRRFNSQSTSYLPGYVPKTSLSSPPW 

GRLFAWHFASRQWKVTSEDLILIGNELDLA 
CGERIRLEKVLLVGADNFTLLGKPLLGKDLV 
RVEATVIEKTESWPRIIMRFRKRkNFKKKRIV 
TTPQTVLRINSIEIAPCLL 


168 


1518 


A 


2046 


2 


366 


HLQVAARVFMPLQAVDSAPKPLKGQAQAPQ 
RLQGAARVTMPIXJAQVKAKASKPLQMQIKA 
PPRLRRAARVLMPLQAQ VRAPRLLQ VQ SQV S 
KKQQAQTQTSEPQDLDQVPEEFQGQDQVLR 


169 


1519 


A 


2049 


1 


945 


QNLEX>REVLNGVQTELLTSPRTKDTLSDMTR 

TVCTcncn/lDT /^Tur\An>ci?oci crun r^i r?rr> r*T 
I Vfcj^oJiuUl'LUlnV VrrrbbLbuKlLOLrlROl 

EDNSRSKREGLFHF^ECIVKJNNVX)LVDKTFA 

QAQDVFRQAMKSPSVLLHVLPPQNREQYEKS 

V1GSLNIFGNNDGVXKTKVPPPVHGKSGLKTA 

XTT *1Y1TTiCT>I?TT> A C A CI rVYNTV CDT> ^ TOD T r , r , T/Tir 

IML J Vj 1 Dbrfc. i u Ao AbLi^IM KbrK. VrKLUGKPS 
SPSLSPDVIGFGSNKNAKKJKJDLKKGPEGLGF 
TVVTRDSSIHGPGPIFVKNILPKGAAIKDGRLQ 
SGDRILEVNGRDVTGRTQEELVAMLRSTKQG 
ETASLVTARQEGHFLPRELVMFRSQSH 


170 


1520 


A 


2050 


363 


1 


PVATHLTKILNSDEHAVVISSAKTLCETVKDF 
VAKVEKTYDKTLENAWADAVASKCSVLNE 
KLEQLLQALHTDSQAAPVLPGLSPLiVEEDAV 
ESSSEESLGESKEQLGDDVTKPSSQKA 


171 


1521 


A 


2055 


139 


675 


1PSRPWLGRITGL0PAGPLFNGKPHQDRLDPS 
DAQFVDV1H SDTD ALG YKEPLGNIDFYPNGG 
LDQPGCPKTILGGFQYFKCDHQRS VYL YLS SL 
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RES CTITA YPCDS YQD YRNGKCV S CGTSQKE 
SCPIXGYYADNWKDHLRGKDPPMTKAFFDT 
AEESPFCMYHYFVDIITWNKNVR 


172 


1522 


A 


2056 


3 


361 : 


LIQHKSAVEYAQ SHLSLVSMCKESHKCSEPK 
MEWKVKIRSDGTRYITKRPVRDRILKERALKI 
. KEERSGLTTDDDTM SEMKMGRYW SKEERKQ 
HLVRGKEQRRRREFMMRIRLKCLKES 


173 


1523 


A 


2060 


1 


387 


GTRILSMQIPFVGrX^PIRTSEHMAAAGVFALL 
QAYAFLQYLRDRLTKQEFQTLFFLGVSLAAG 
AVFLSVIYLTYTGYIAPWSGRFYSLWDTGYA 
KJHIPIIASVSEHQPTTWVSFFFDLJH^GCTFPA 
G 


174 


1524 


A 


2071 


74 


443 


LI^GPKAKKSGSICKKKVTKAERLKLLQEEEE 
RRLKEEEEARLKYEKEEMERJLEIQRIEKEKW 
HRLEAKDL^RRNEELEELYLLERCFPEAEKLK 
QETKLLSQWKHYIQCDGSPDPSVAQEMNT 


175 


1525 


A 


2083 


139 


486 


AALTWSQPQEFUTMEMQPIVTDMVTVHWV 
AESSTVGWLCALFRVTHVGVGATGHGWCG 
RRVLCGLPLPSPAPMPIMSLPEGESRKEREVO 
RIXJFPYLEPGHELPATTLLAFLAAV 


176 


1526 


A 


2092 


3 


587 


EGSVNFKFGVLFAKDGQLTDDEMFSNEIGSEP 

FQKFLNIXGDTITLKGWTGYRGGLDTKNDTT 

GIHSVYTWQGHEIMFHVSTMLPYSKENKQQ 

VERKRHIGNDIVTrVFOEGEES SPAFKPSMIRS 

HFTHIFALVRYNQQNDNYRLKIFSEESVPLFG 

PP1JPTPPVFTDHQEFRDFLLVKLINGEKATLET 

pa 


177 


1527 


A 


2103 


44 


427 


GKGQVSLEGRPHRGPLOLGSWWPGSRVPGC 

CDGAWLAWACWVFGNDFPSPASAACSALLG 

CSVSTACLCVPLCSGSPLAPFRRTAALQEGLR 

RAVSVPLTLAETVASLWPALQELARCGNLAC 

RSDLQ 


178 


1528 


A 


2104 


2 


409 


ALOSTLGAVWLGLLLNSLWKVAESKDOVFO 
PSTAAS SEGAWEff CNHSVSNAYNFFWYLHF 
PGCAPRLLVKGSKPSQQGRYNMTYERFSSSL 
LILQVREADAAVYYCAVEVPNTDKLIFGTGT 
RLQVFPNIQNPD 


179 


1529 


A 


2111 


1 


312 


PTRSSTRPPSLFVHASAKGGEKEEGDDGHYL 
MRTESHTGLKKGGNANLVFMLKRNTEPKKG 
SYHFDLERLRAAHELFEREQEHLAPGGISMPL 
PPPLPLPACLG 


180 


1530 


A 


2116 


3 


366 


TSIKRAIETTDVTRSFGWDSSEAWQQHDVQE 
LCRVMFDALEQKWKQTEQADLINELYQGKL 
KDYVRSLECGYEGWRIDTYLDIPLVIRPYGSS 
QAF AS WCTFHLTACVSLHRIHNSTVV 


181 


1531 


A 


2117 


2 


386. 


YGLGAHFGRLFIQAGINENDFYDGAWCAGR 

NDLQQWIEVDARRLTRFTGVITQGRNSLWLS 

DWVTSYKVMVSNDSHTWVTGKNGSGDMIFE 

GNSEKEIPVLNELPVPMVARYIRINPQSWFDN 

GSICI 


182 


1532 


A 


2123 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVH 

GWVLGKJMCKITSALYTLNFVSGMQFLACISI 

DRYVAVTKVPSQSGVGKPCWIICFCVWMAAI 

LL SIPQL VFYTVNDN ARCIPIFPRYLGTSMKAL 

IQM^ICIGFVWFLIMGVCYFITARTLMKMP 

NIKIS 


183 


1533 


A 


2140 


3 


561 


RQAWHEAFKVRKEILTVICCLLAFCIGLIFVQ 
RSGNYFVTMTODYSATLPLLIWILENIAVCF 
VYGIDKFMEDLKDMLGFAPSRYYYYMWKYI 
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SPLM1XS1XIASVVNMGLSPPGYNAW1EDKAS 

EEFLSYPTWGLAVCASLDVFAILPVPVAFIGR 

RFSUDDGAGPFCSAAYTTTGCRTPYL 


184 


1534 


A 


2145 


3 


538 


HELTVAAADRGQPPQSSVWVTVTVLDVND 

NPPVrTRASYRVTVPEDTPVGAHLLHVEASD 

ADPGPHGLVRFTVSSGDPSGLFELDESSGTLR 

LAHALDCETQARHQLWQAADPAGAHFALA 

PVTIEVQDVNDHGPAFPLNLLSTSVAENQPPG 

TLVTTLHAIDGDAGAFGRLRYHL 


185 


1535 


A 


2151 


2 


671 


LDKLUDRMENYNIFrVEYILKQVAATYIKLGW 

PKNNFNGSLVQASYQHEELRRE\TMLACSFG 

NKHCHQQASTLISD WIS SNRNRIPLNVRDIVY 

CTGVSLU>ED\nMEFIWMKraSTTAVSEKKIL 

LEALTCSDDRNLI^RLLNLSLNSEVVLDQDAI 

DVHHVARNPHGRD1AWKFFRDKWKILNTRI 

RQKTLEFDFAEPLILAFPI1LYTAIDNPPLVREH 

E 


186 


1536 


A 


2153 


2 


400 


GPMCDKHSAF AEKFHAGF1D YIVHPL WETWA 
HLALPDAQDILYTLEDNRNWVDSMIPQSPSPP 
LDEQNRDWQGLLENLHVELTLDEEDSEGPEK 
EGEGQTYFTSSKTLCGIVPQNTDSLGETGIHIC 
AHDKSP 


187 


1537 


A 


2158 


227 


442 


FNCFRVASDSFLENSSLLIMILPLRNATOEFIIR 
PGAVAYTCNPSTLGGWGGWITRSGVRDQPG 
QHGGTPS 


188 


1538 


A 


2167 


3 


486 


AHLGGAWLTQRSLGSWAAPGPARAAKEWA 

CIPQNQKMNTAVRMKTSKHLQLLSFVLGAVSP 

AVVVPYMMVLQENGYGVEEGIPTLLMAASS 

MDDIUJTGFNTCLSIVFSSGCARSSGSRNSKS 

LRTPLGTICEGCDDSSIFSHLDHSSKWSSTYG 

HSGA 


189 


1539 


A 


2168 


2 


412 


EFLSSNOTTOIJPNTTFRPMPNLRSVDLSYNKL 

QA1APDLFHGUOCLTTLHMRANAIQFVPVRIF 

QDCRSLKFLDIGYNQLKSLARNSFAGLFKLTE 

LHLEHNDLVKVNFAHFPRLISLHSLCLRRNKV 

AIWSSLDW 


190 


1540 


A 


2179 


64 


399 


MRLNQNTLLLESFGXXRPYTSEHAPTYHQW 
MKADELLRWTTSEPLTLEHEYAMQRTWLED 
AYECTFIVLDAEKRHAQPGATEESCMVGDVN 
LFLTDLEDLTLGEIEVL1AEP 


191 


1541 


A 


2190 


1 


469 


CLDRAAGIRHERNVIYI>CETHTRHRGW1^^ 

LSYVLnQERDVHKGMFATNVnTENVLNSSRV 

QEAIAEVAAELNPDGSAQQQSKAVNKVKKK 

AKRn.QEMVATVSPAMIRLTGWVLLKLFNSF 

FWNIQIHKGQL£MVKAATETNLPLLFLPVHR 

SH 


192 


1542 


A 


2197 


26 


157 


PSKXGGIRLLLTGTQLYGRFGSA1APLGDLDR 
DGYNGEGREEPY 


193 


1543 


A 


2236 


2 


383 


EYFPNSJWRSLFSTMDLGDIGFYTYRILQALS 
YTHSKGIMHRDVKPLNILCNSPRNKVILADW 
GLAEFYHPMRKYSVHVATRYYKSPEILLDYE 
YYDYSLDIWAVGVTLLELLTLKLHVFEGGDN 
EQ 


194 


1544 


A 


2241 


105 


409 


RKGVGXMPTSEGRPGQERSDWVTSYKVMGS 
NDSHTWVTVKNGSGDIvllFEGNSEKElPVLNE 
LPVPMGARYIRINl^SWFDNGSICMRMEILGC 
PLPDPNNY 


195 


1545 


A 


2245 


1 


672 


MGVASDWTKRIEYQPGSGSMPLFPSIHLETCD 
GAVSSLQIVTELQTNYIGKGCDRETYSEKSLQ 
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KLCGASS GHDLLPSPS AATNWTAGLL VDSSE 

MIFKroGRQGAKIPDGrVTKNLTDQFTm^W 

MKHGPSPGVRAEKETIIXYSDKTEMNRHHY 

ALYVHNCRLVFLLRKDFDQADTFRPAErTiW 

KLDQQALAKVDGQPGKSITRQLQEMPVTIQG 

ISLKPS 


196 


1546 


A 


2256 


1 


396 


}^GTPVSGLTN}U)TI^VIIUIFREPIR1JCTVKP 
GKVTNKDUUiYLSl^FQKGSIDHKLQQVIRD 
NLYLRTTPCTTRAPRDGEVPGVDYNFISVEQF 
KALEESGAIXESGTYDGNFYGTPKPPAEPSPF 
QPDPV 


197 


1547 


A 


2259 


43 


594 


QLAIEIGVRALLFGVFVFTEFLDPFQRVIQPEEI 

WLYKNPLGQSDNIPTRLMFAISFLTPLAVICV 

VKJIRRTDKTEIK£AF1^VSLALALNGVCTNTI 

KUVGRPRPDFF^CFPDGVMNSEMHCTGDP 

DLVSEGRKSFPSIHSSFAFSGLGFTTFYLAGKL 

HCFTESGRGKSWRLCAAILPL 


198 


1548 


A 


2275 


3 


404 


TCTTVWIPRMLVDFLSESKTISLPECATQMFF 
FLGFASNNCFIMAAM S YDRYTAIHNPLQ YHT 
LMTRKICXQMMhdASWMVGrXFSLCITVTVFN 
LSIX^DLhrriQHYFCDISPWSLACNYTFYHEM 
A1FVLSA 


199 


1549 


A 


2315 


1 


375 


LTQMFFTHALSAIESTILLAMAFDRyVAICHPL 
RHAAVLNNTVTAQIGIVAVVRGSLFFFPLPLLI 
KRL AFCHSNVLSHS Y CVHQD VMKLAY ADTL 
PNVVYGLTAILLX'MGXDRMFISLSYFLn 


200 


1550 


A 


2334 


2 


409 


PRVTIPQQRJCMSFFTKTELGEKLVTKFLFETDF 
SDDPMLPSPDQLKKKAPFTNKKLKAHQTPVD 
ILKQKAHQLASMQVQA YNGGNANPRP ANNE 
EEEDEEDEYDYDYESLSDDNELEDRPENKSCH 
DQLQFEYKEEM 


201 


1551 


A 


2350 


3 


512 


ISWEAQIAEOQWVSDEKDARGYLQALASKM 
TEELEALRSSSLGSRTLDPLWKVRRSQKLDM 
SARLELQSALEAEIRAKQLVQEELRKVKDAN 
LTLESK1JCDSEAKNRE1XEEMEILKKKMEEK 
FRADTGKlMLCDSALreYKYFSNECFYFLFD 
LIVTLEAPTEFQIQY 


202 


1552 


A 


2351 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLL 

NR VLERLAGG ATRD S AASDILLDDIVLTHSLF 

LPTEKFLQELHQYFVRAGGMEGPEGLGRKQA . 

CLAMLLHFLDTYQGLLQEEEGAGHHKDLYL 

LIMKDESLYQGLREDTLRLHQLVETVELKIPE 

ENQPPSKQVKPLFRHFRRJDSCLQTRVAFRGS 

DEDFCRVYMPDHSYVTIRSRLSASVQDILGSV 

TEKLQYSEEPAGREDSLILVAVSSSGEKVLLQ 

PTEDCVFTALGINSHLFACTRDSYEALVPLPE 

EIQVSPGDTEIHRVEPEDVANHLTAFHWELFR 

CVHELEFVDYVFHGE 


203 


1553 


A 


2361 


2 


403 


NNLNCAEPLFEQNNSLNVNFNTQKKTVWLIH 
G YRPVG S IPL WLQNFVRI1XNEEDMNVIVVD 
WSRGATTFIYNRAVKNTRKYAVSLSVHIKm 
LKHGASLDNFHFIGGSLGAHISGFVGKIFHGQ 
LGRITGLDP 


204 


1554 


A 


2390 


280 


476 


SPSLLPQCLMSLSDLSLSPAPPSHLSPRCPSPQ 
AG SRLGAMRRCAREMD ATPMPPAPSCPSERV 
T 


205 


1555 


A 


2400 


543 


745 


AAVALRDISWQQPYPMDFYAGSSLGPWTVN 

HGQDRRPHAPGRPARGKVQEGSARPPSAVAC 

EDCSCR 
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206 


1556 


A 


2406 


122 


485 


DLSPDSREDHPQGHRRLLPKRPVRGSLMPGH 
THHPCPVSSTTNDTPDQIWVSVGSLRMGTGG 
MGANASTSPRCWDLSSGNKKWHQVPILASIV 
ESRGGLLATGVGGMCACVPRNQPLTGT 


207 


1557 


A 


2409 


289 


418 


LWTLYRHKQQVQHNHSNRLSCRPSQEDRAT 
HTIMVLDKENTLS 


208 


1558 


A 


2413 


64 


492 


VQGTGXXFIAFTEAMTHFPASPVWAGMFFL 

M1JNLGLGSMIGTMAGITTPIIDTFKVPKEMFT 

GG(XWAFLVGLLFVQRSGNYFVTMFDDYSA 

TLPLTLrSOLENIAVAWri*GTKKFMQELTEML 

GFRPYRFYFYMWKFVSP 


209 


1559 


A 


2417 


3 


877 


EKERIXDEWFTUDEWKGKLHUUJEWLTLMP 

NASNLDKVLTDIKADKDQANDGLSSALLILY 

LDSARNLPIRYKTNEPVAVEENFITFIHNPKRQ 

DLEVEVRDEQHQCPLGNLKVPLSQLLTSEDM 

TVSQRFQLGNSGPNSTIKMKIALRVLHLEKRE 

RPPDHQHSAQVKRPSVSKEGRKTSIKSHMSG 

SPGPGGSNTAPSTPVIGGSDKPGMEEKAQPPE 

AGPQGLHDLGRSSSSLLASPGHISVKEPTPSIA 

SDISLPIATQELRQRLRQLENGTTLGQSPLGQI 

QLTIP 


210 


1560 


A 


2422 


35 


456 


REFAASDLEPFTPTDQP1SPEAITQPS CDCRQRA 
AGNPGSLAATIDHKPCSAPLEPKIQASRNQRW 
GAVRAAESLTDIAEPASPQVHETPIDASQTQK 
VEPASKSRFTPELQAKVSHSRERALSTMDATP 
HHAQPQRGEG 


211 


1561 


A 


2431 


1 


764 


RRYSQKLIQHTACQLLRTYPAATRIDSSNPNP 

LMFWLHGIQLVALNYQTDDLPLHLNAAMFE 

ANGGCGYVLKPPVLWDKNCPMYQKFSPLER 

DLDSMDPAVYSLTIVSGQNVCPSNSMGSPCIE 

VDVLGMPLDSCHFRTKPIHRKTLNPMWNEQF 

IJHVHFEDLVFLRFAVVENNSSAVTAQRIIPL 

KALKRGYRHLQLRNLHNEVLEISSLFINSRRM 

EENSSGNTMSASSMFNTEERKCLQTHRVTVH 

GVPG j 


212 


1562 


A 


2436 


1 


411 


GERGTTGHLGCPINDDP SLTLTV S WVMEDKPI 

YIGNGTKKEDDSLTIFAVAKRDHVSDTCGAC 

TDLDHNLDKGYLTVLGEQATPTNRLGALPKG 

RANRTRDLELTTLAERTVRLTWIPGDANNRPI 

TDYDCQIEEHQ 


213 


1563 


A 


2445 


1 


1294 


MS SIGCLWVSRSSQIDGLTAEKSGPEKPHGT 

WLMPELHPKEQILELLVLEQFLSILPEELQIWV 

QQHNPESGEESVTLLEDLEREFDDPGQQVPAS 

PQGPAVPWKDLTCLRASQESTDIHLQPLKTQ 

LKSWKPCLSPKSDCENSETATKEGISEEKSQG 

LPQEPSFRGISEHESNLVWKQGSATGEKLRSP 

SQGGSFSQVIFTNKSLGKRDLYDEAERCLILT 

TDSIMCQKVPPEERPYRCDVCGHSFKQHSSLT 

QHQRIHTGEKPYKCNQCGKAFSLRSYLIIHQR 

IHSGEKAYECSECGKAFNQSSALIRHRKIHTG 

EKACKCNECGKAFSQSSYL1IHQRIHTGEKPY 

ECNECGKTFSQSSKLIRHQRJHTGERPYECNE 

CGKAFRQSSELITHQRIHSGEKPYECSECGKA 

FSLSSNLIRHQRIHSG 


214 


1564 


A 


2461 


1 


615 


GIPGSTISSSRNEFLEDDLAWQSLIHPDSSNTPL 
STRLVSVQEDAGKSPARNRSASITNLSLDRSG 
SPMVPSYETSVSPQANRTYVRTETTEDERKIL 
LDSVQLKDLWKKICHHSSGMEFQDHRYWLR 
TOPNCIVGKELVNWLIRNGHIATRAQAIAIGQ 
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AMVIXjRWLDCVSHHDQLFRDEYALYRPLQV 
LFSVYCQLECSKLIL 


215 


1565 


A 


2464 


3 


2932 


gpgvrssqdgmadvfvhlrtawprcsfisgq 

hgpgrhgrrvcssqdsmadvfvhlrtawpt 

cslisgqhgpgesvsyedddipapasllhvna 

aapaltnwapvlctapnntaqkekvpsgmr 

qrpagvrissrtpdltcavsthstvpgvrissc 

tpdltcavsihstvpsvasscttoltcavsth 

stvpgvrissctpdltcavsthstvpgvrjssr 

tpdltcavsihatvpgvrissctpdltcavsih 

atvpgvrissctpdltcavsthstvpgvrissr 

tpdltcavsihstvpgvrissctpdltcavsih 

atvpgvrjssctpdltcavsthstvpgvrissr 

tpdltcavsihatvpg vrissrtpdltcav sih 

atvpgvrissctpdltcavsihatvpgvr1ssc 

tpdltcavsihatvpg vrissrtpdltcavsih 

atvtg\oussctpdltcavsthstvpgvrjssr 

tpdltcavsihatvpgvr1ssctpdltcavsth 

STVPGVRISSRTPDLTCAVSIHATVPGVfflSSC 

TPDLTCAVSTrlSTVPGVRlSSRTPDLTCAVSIH 

STVPGVaSSRTPDLTCAVSIHSTVPSVHISSCT 

PDLTCAVSIHSTVPGVR1SSRTPDLTCAVSTHS 

TVPGraSSCITDLTC^VSIHATVPGVHISSCT 

PDLTCAVSTHTTVPGVRISSRTPDLTCAVSIHS 

TVPGVRISSCTPDLTCAVSTHSTVPGVRISSRT 

PDLTCAVSTHLTVPGVRISSRTPDLTCAVSIHA 

TVTO\WSSCHTDLTCAVS1HATVPGVRISSRT 

PDLTCAVS1HATVPGVH1SSCTPDLTCAVSTHS 

TVPGVRISSRTPDLTCAVSIHSTVPGVHISSCT 

PDLTCAVSTHSTVPGVHISSCTPDLTCAVSTH 

STVPGVHISSRTPDLTCAVSIHATVPSVHISSC 

TPDLTCAVSIHSTVPGLLTSVSQTSTG 


216 


1566 


A 


2477 


1 


414 


FRTKSYRKGSYRCIVSEWIAEQGNWQEIQEK 

AVEVATVVIQPTVLRAAVPKNVSVAEGKELD 

LTCNTITDRADD\^RPEVTWSFSRMPDSTLPGS 

R\^ARLDRDFLVHSSPITVALSHVDARSYHLL 

VRDVSKENSGYYY 


217 


1567 


A 


2480 


2 


460 


CRTLCEGPQRFEEYEYLGYKAGLYEAIADHY 
MQVLVCQHECVREI^TRPGRI^PIENFU'LHY 
DYLQFAYYRVGEYVKALECAKAYLLCHPDD 
EDVLDNVDYYESIXDDSIDPASIEAREDLTMF 
VKRHKLESELIXSAAEGLGXSYTEPNYW 


218 


1568 


A 


2483 


140 


383 


AFSSPHPSPATOFPECGFYGLYDKILLFKHDPT 
SANLLQLVRSSGDIQEGDLVEWLSASATFED 
LQIRPHALTVHSYRAP 


219 


1569 


A 


2489 


3 


428 


SSRLVLLAGAAALASGSQGDREPVYRDCVLQ 
CEEQNCSG GALNHFRSRQPIYMSLAGWTCRD 
D(XYECMWVTVGLYLQEGHKVPQFHGKWP 
FSRFU^l^ASAVASFLNGU.SLVfvlLCRYRT 
FVPASSPMYHTCVAFAWVS 


220 


1570 


A 


2498 


1 


1297 


IvlDGEAVRFCTDNQCVSLHPQEVDSVAMAPA 

APKIPRLVQATPAF7VIAVTLVFSLVTLFVVDH 

HHFGREAEMRELIQ1TKGHMENSSAWVVE1Q 

MLKCRVDNVNSQLQ\T.GDHLGNTNADIQMV 

KGVLKDATTLSLQTQMLRSSLEGTNAEIQRL 

KF.DLIDCADALTFQTXNFLK^SLI^SIELHVL 

SRGLENANSEIQMLNASLETANTQAQLANSS 

LKNANAEIYVLRGI^DSVWLRTQNQVLRNS 

LEGANAEIQGLKENLQNTNALNSQTQAFIKSS 
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FDNTSAEIQFLRGHLERAGDEIHVLKRDLKM 
VTAQTQKANGRLDQTDTQIQVFKSEMENVN 
TLH^QIQVLNGHMKNASRHQTLKQGMKNA 
SALTSQTQMLDSNLQKASAEIQRLRGDLENT 
KALTMEIQQEQSIUJCTLHVVITSQEQLQRTQ 


221 


1571 


A 


2501 


3 


500 


RVRLNNDGLSPLMMAAKTGKIGIFQHnRREV 
TDEDTRHLSRKFKDWAYGPVYSSLYDLSSLD 
TCGEEASVLE IL VYNSKIENRHEN1LA VEPINE 
LLRDKWRKFGAVSFYINV^SYLCAMVIFTLT 
AYYQP1XGTPPYPYRTTVDYLRLAGEVTTLFT 
GVLFFFTN 


222 


1572 


A 


2508 


3 


395 


DAHCQRKLAMQEFMEINERLTELHTQKQKL 

ARHVRDKEEEVDLVMQKVESLRQELRRTER 

AKXELEVHTEAlAAEAS^RKIJ^EQSEHySK 

QLENELEGLKQKQISYSPGVCSIEHQQEITKL 

KTDLEKKS 


223 


1573 


A 


2544 


2 


412 


NDPAIISNFSAA V VHT1 VNETLESMTSLEVTK 
M\ r DERTD YLTKSLKEKTPPFSHCDO AVT .OPS 
EASSNKDMFADRLSKSHKHSIDK^SVIPNID 
KNAVYKESLPVSGEESQLTPEKSPKFPDSQNQ 
LTHCSLSAA 


224 


1574 


A 


2552 


401 


1 


GASLCBSTAFTVLTFLIDSCRFSYPERPIIFLSM 

CYNIYSIAYIVRLTVGRERISCDFEEAAEPVLI 

QEGLK^TGCAIIrXIMYFFGMASSnVWILTL 

TWFLAAGLKWGHEAIEMHSSYFHLAAWAIPA 

VK 


225 


1575 


A 


2563 


724 


1 


M S ARKERREKGEEEGEGEKDGDEDEKEEEKE 

GLGEEEEKEAGKKKKKQEEKEKEKGAVYSR 

VAR1CKNDMGGSQRVLEKHWTSFLKARLNC 

SVPGDSFFYFDVLQSnDflQINGIPTVVGVFTT 

QLNSIPGSAVCAFSMDDEKVFKGRFKEQKTP 

DSVWTAVPEDKVPKPRPGCCAKHGLAEAYK 

TSIDFPDETLSF1KSHPLMDSAVPP1ADEPWFT 

KTRVRYRLTAISVDHSAGPYH 


226 


1576 


A 


2571 


449 


3 


EGVLFVYGNYVGDVMNFEMAAEMAQEVAIP 

TRTVLTTDDISSSPIEDRDGRRGVAGNFFIFKV 

AGAACDRGMSLEACEAVTRKANRRTYTMG 

V.AJLEPCSLPQTRRHNFE1GAEEMEIGMGIHGE 

RGVIREKMMPADAIVDHIMDRIFS 


227 


1577 


A 


2575 


3 


1197 


VLSDLCLFY YRDEKEEGILG SILLPSFQIALLTS 

EDHINRKYAFKAAHPNMRTYYFCTDTGKEM 

ELWMKAMLDAALVQTEPVKRVDKJTSENAP 

TKETNNIPNHRVLIKPEIQNNQKKI^ 

KKALEAEKYGFOKDGODRPLTKINSVKLNSL 

PSEYESGSACPAQTVHYRPINLSSSENKIVNVS 

LADLRGGNRPNTGPLYTEADRVIQRTNSMQQ 

LEQWIKIQKGRGHEEETRGVISYQTLPKNMPS 

HRAQIMARYPEGYRTLPRNSKTRPESICSVTP 

STHDKTLGPGAEEKRRSMRDDTMWQLYEW 

QQRQFYNKQSTLPRHSTLSSPKTMVNISDQT 

MHSIPTSPSHGSIAAYQGYSPQRTYRSEVSSPI 

QRGDVTIDRRHRAHHPKVK 


228 


1578 


A 


2583 


3 


330 


LPFLGLGSVLPQGMVMASPEMNPTICSVFEA 
HIVLLFHATTFRRGFQVTVLVGNVRQTAVVE 
KJHAKVRGTOTHSPEVRKEGGLPQTGRELLD 
PTMGIKPHLWWVAA 


229 


1579 


A 1 


2589 


1 


448 


DDKNAQGIKRHVKPTSGNAFTICKYPCGKSR 
EC V AFNICKCKPGYI GSNCQTALCDPDCKNH 
GKCIKPNICQCLPGHGGATCDEEHCNPPCQH 
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GGTCLAGNLCTCPYGFVGPRCETMVCNRHC 
ENGGQCLTPDICQCKPGWYGPTCSTA 


230 


1580 


A 


2593 


2 


138 


AVTFSWFAYVADITQEHERSMAYGLVCMFI 
LYLLYLLRNAFFLR 


231 


1581 


A 


2595 


185 


2 


SGPYTDFTPWPTEEQKLLEQALKTYPVNPPER 
WEKIAEAVPGRTKKACIKRYKVADLRISK 


232 


1582 


A 


2596 


1 


391 


STVTGQPRRLLDTAGHQQPFLELKIRANEPGA 

GRARRRTPTCEPATPLCCRRDHYVNFQELGW 

RDWILLPEGYQLNYCSGQCPTHLAGSPGIAAS 

FHSAVFSLLKANNPWPGRTSWCVPTARRPLS 

LLYL 


233 


1583 


A 


2601 


184 


403 


LLFSDE1IMAAPLRIADVTSGLIGGEDGRVYV 

YNGKETTLGDMTGKCKSWrrPCPEEKVNVLQ 

NSIPYWERIT 


234 


1584 


A 


2614 


178 


335 


PLIXCLPENNKPPQADAVPDKELTLPVDSTTL 
DGSKSSDDQK11SYLWEKTQ 


235 


1585 


A 


2616 


2 


896 


DVLEVYGTGVASTRHEMGTLDKHKELEDLV 

AKFLNVEAAMVFGMGFATNSMNIPALVGKG 

(XnJU)EVNHTSLVLGAR]XGATIGIFKHNYA 

QSLEKLUIDAVIYGQPRTRRAWKKILDLVEGV 

YSMEGSIVHLPQIIALKJCKYKAYLYIDEAHS1 

GAVGPTGRGVTEFFGLDPHEVDVLMGTFTKS 

FGASGGYTAGRKARILSPPACLVPNTGSHSLH 

RLTRDLQMNEAMVALVTDRLQGWNSGEGN 

WDRADKFGDLVDYLRVHSHSAVYASSMSPPI 

AEQ1IRSLKLIMG LDGTTQ 


236 


1586 


A 


2621 


1 


392 


NTSSFPAQPSSPARPSLPHLSQHPSNPLLPLAS 

ADHPQCGRFLPLHEPEPLCPSPSLSYPTLVSS 

WSSPFSSHHGCPPGLYPFPTSPKHQPPGLAQL 

KMLCIPPGRQQLRGAQSMPGHGALSPLLLPP 

A 


237 


1587 


A 


2628 


398 


1 


DLVCKISGFGRGPRDRSEAVYTTMSGRSPAL 

WAAPETLQFGHFSSASDVWSFGIIMWEVMAF 

GERPYWDMSGQDVIKAVEDGFRLPPPRNCPN 

LMHRLMLDCWQKDPGERPRFSQIHSILSKMV 

QDPEPPNV 


238 


1588 


A 


2631 


1 


1104 


WSPCSLTCGVGLQTRDVFCSHLXSREMNETV 

ILADELCRQPKPSTVQACNRFNCPPAWYPAQ 

WQPCSRTCGGGVQKREVLCKQRMADGSFLE 

LPETFCSASKPACQQACKKDDCPSEWLLSDW 

TECSTSCGEGTQTRSAICRKMLKTGLSTWNS 

TLCPPLPFSSSIRPCMLATCARPGRPSTKHSPHI 

AAARK VYIQTRRQRKLHFVGG GFA YLLPKTA 

VVLRC^ARRVRKPLITWEKDGQHLISSTHVT 

VAPFGYLKIHRLKPSDAGVYTCSAGPAREHF 

VIKL1GGNRKLVARPLSPRSEEEVLAGRKGGP 

KEALQTHKHQNGIFSNGSKAEKRGLAANPGS 

RYDDLVSRLLEQGAPCSSSKKKN 


239 


1589 


A 


2636 


1 


678 


MKPDNILLDEHGHVHITDFNIAAMLPRETQ1T 

TMAGTKPYMAPEMFSSRKGAGYSFAVDWW 

SLGVTAYELLRGRRPYHIRSSTSSKEIVHTFET 

TVVTYPSAWSQEMVSLLKKLLEPNPDQRFSQ 

LSDVQNFPYMNDINWDAVFQKRLIPGFIPNK 

GRLNCX)PTFELEEMn^ESKPLHKXKKRLAKK 

EKDMRKCDSS QTCLLQEHLDSVQKEFIQNRE 

KVNRDCI 


240 


1590 


A 


2639 


389 


3 


ELLDPTTPMRTKCIELLYAALTSSSTDQPKAD 
LWQOTAREEEHVFTLYSKNKKYKTCIRSKV 
ANLKNPRNSHLQQNIXSGTTSPREFAEMTVM 
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Y^Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, ^possible 
nucleotide insertion 














EMANKELKQLRASYTESCIQEHYU>QVII>GTL 
Y 


241 


1591 


A 


2640 


392 


3 


IRLmRCVFMRLATlCVLVFTLGSiaTSCDDD 

TCDlXXiYNQKLYPCWETQVGQEMYKLMIFD 

Fmi^VTLFWFPRKIJLVTYCSSCKUQCW 

QEFAIPDNVLGIVYGQTICWIGAFFSPLLPAM 

Y 


242 


1592 


A 


2642 


405 


1 


YFKhTTTLLLVGVICVAAAVEKWNLHKRIALR 
NfVLMAGAKPGMLLlX^FMCCTTlXSMWLSNT 
STTAMVMPIVEAVLQELVSAEDEQLVAGNSN 
TEEAEPISLDVKNSQPSVELIFVNEDILDFLMK 
SPLMISQACI 


243 


1593 


A 


2646 


412 


2 


CLAMlKGIQSSGKnYFSSLPPYVVLICFLIRAF 

LLNGSIDGIRHMFTPKLEIMLEPKVWREAATQ 

VFFALGLGFGGVIAFSSYNKRDNNCHFDAVL 

VSFINTFTSVIATLVWAVLGFKAN\TNEKCIT 

QNSETV 


244 


1594 


A 


2650 


1 


1271 


MTTTLIGLLKTARLLRLVRVARKLDRYSEYG 
AAVIA1LLMCIFALIAHWLACIWYAIGNVERP 
YLTDKIGWLDSLGQQIGKRYNDSDSSSGPSIK 
DKYVTALYFTFSSLTSVGFGNVSPNTNSEKIF 
SICVMLIGSLMYASIFGNVSAIIQRLYSGTARY 

HMOMT EVKPFTPFUOIPMPT PORT PFVFOHA 
rnv j. yiviUT\ y Ivor usr nx^ur rsr ivis.v^ixi^JDJC' i r v^ri/\ 

WTYTNGIDMNMVTNGTCSSCTSDDGHFILVS 

NHHQGGLIYSWNDAASMQRPFNHDCSSLLGS 

TSDSNLNKYSTINKIPQLTLNFSEVKTEKKNSS 

PPSSDKTDAPKVKDRTHNVTEKVTQVLSLGA 

DVLPEYKLO APRJNXFTTLHYSPFFCA V WD WI J 

▼ X^X X> X A* 1 f\^*^A X\JLi~ X^X k A***! a X Oi X J\A V TV LJ VT L*k 

LLLVIYTAIFTPYSAAFLLNDREEQKRRECGY 
SCSPLNVVDLIVDIMFIIDILINTRTTYVNQNEE 
WSDPASV 


245 


1595 


A 


2656 


385 


2 


NLTWWP1JRDVSFYIVDLIMLIIFFLDNVIMW 

WESLUXTAYFCYVVFMKJWQVEKWVKQ 

MINRNKVVKVTAPEAQAKPSAARDKDEPTLP 

AKPRIXJRGGSSASLHNSLlVlRNSIFQNKIHTLD 

PHV 


246 


1596 


A 


2660 


200 


506 


VLVLQM>rnfQMLirrTVLFFKVNEFLAFEGPI 
LLDMRIKHLDCTNQLSQATALAKLCSDHPEIG 
IKGSFKQTYLVCLCTSSPNGKLIEEVSMFSF1S 
NYFLS 


247 


1597 


A 


2678 


3 


267 


DAWVKNDHFNQTCRKQKISENLKJHLASVRV 
VQKNLWWGL5QRLADPEVSPLVFFVILIFF 
VSLSYLEIIFDPAQLCDSSEHIIS 


248 


1598 


A 


2687 


1 


404 


DFTTLAAMMRTLFSLFGDVRSDVHRFSVTLF 

GAAIK5VKNPDKKSIEN0VLDSLVPLLLYS0D 

ENDAVAEESRQVLTICAQFLKWKLPREVYSK 

DPWHKPTEAGTICRFFEKKCKGKINILEQTL 

MYSKNPKL 


249 


1599 


A 


2692 


1 


440 


FRRRRRRRERDCAAQGARRHCRHLAECKXV 

FMTTFSQLREU^LEGNFLHRLPSEVSALQHLK 
AIDLSRNQFQDFPEQLTALPALETINLEENEIV 
DVPVEKLAAMPALRSINL 


250 


1600 


A 


2693 


459 


21 


LLPGSLGVPILHSQPWDPSPQCPHRAPSTPRRL 
PPLGAL SQ ALTFI.SRAAKNHSQDPGKGTKPFP 
AAPAAPPPRSSLPAPLPMGLKDKGPQPAPPTIF 
NSPWHPATI^GAXGPQl^QAAPSPIPPPCLMG 
ISSCPDLKLTKSSTP 


251 


1601 


A 


2694 


2 


404 


FVFDlJOJtVPGFAALLIHGASSVPGFETVRLR 
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F=Phenylalanine, GOrycine, H=Histidine, 
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QKWOCKAPDHSSGRK£ELVTTHTVDKLETKK 
PVGRVLCGLSGELLHSLLLPRRKTEKRALGSH 
RKAGFPEHPVAPEPLSNSCQISKEGREQVLSEI 
GAGDCL 


252 


1602 


A 


2697 


421 


1 


PQKSHSGAYQCFATRKAQTAQDFAIIALEDG 

TPRIVSSFSEKWNPGEQFSLMCAAKGAPPPT 

VTWALDDEPrVRDGSHRTNQYTMSDGTTISH 

MNVTGPQIRDGGVYRCTARNLVGSAEYQARI 

NVRGPPSIRAMRNIT 


253 


1603 


A 


2698 


65 


401 


ACCQWRRTLIPAKSTTVSCTISTPHHPFRGSYS 
FDDHTTDSEALSRSSHVFTSHPRMLKRQPAIEL 
PLGGEYSSDVPRPLSTQLSSSIXGYFSTLMTG 
AAFTNNIASSTUL 


254 


1604 


A 


2699 


438 


301 


GQIHSQDDPPFIDQLGFGVAPGFQTFVACQEQ 
RVRGPWEAGPGVGY 


255 


1605 


A 


2700 


1 


842 


LQNREDSSEGIRKKLVEAEE1JBEKHREAQVS 

AQHLE VHLKQKEQHYEEKIK VLDN QDCKDLA 

DKETLENMMQRHEEEAHEKGKILSEQKAMIN 

AMDSKIRSLEQRIVELSEANKLAANSSLFTQR 

NMKAQEEMISELRQQKFYLETQAGKLEAQN 

RKLEEQLEKISHQDHSDKNRLLELETRLREVS 

LEHEEQKLELKRQLTELQLSLQERESQLTALQ 

AARAALESQLRQAKTELEETTAEAEEEIQALT 

VGLGSNIFR1XKASARMSVELALSILAHP 


256 


1606 


A 


2701 


2 


405 


F VGGPG ADPP V A VM WDPRAARMDLTA Y AE 
LLKESGNQVLKNGNFSLAIRKYDEAJQILLX)L 
YQWGWPRDIJVVLLCNKSNAFFSLGKWNEA 
FVAAKECLQWDPTYVKGYYRAGYSLLRLHQ 
PYEAARMFFEGLR 


257 


1607 


A 


2702 


2 


399 


FVESASSRPPGCFSGDGRFWLVSEGSRRGWD 
rWSFSFLDPRYSVGGDEMGTVTTLANlLREF 
NPSLKGFSVGTGKETSFNAFLNQAVAGGRAE 
DLPVQARRLVDD4KM>TRIHFQEDWKnTLFI 
GGNDL 


258 


1608 


A 


2709 


1 


1097 


SVGARQGEARDRJRRFFPKGDLEVLQAQVERI 

MTRKELLTVYSSEDGSEEFETIVLKALVKACG 

SSEASAYLDELRLAVAWNRVDIAQSELFRGDI 

QWRSFHLEASLMDALL>IDRPEFVRLLISHGLS 

LGHFLTPMRLAQL YS AAPSN SLIRNLLDQ ASH 

SAGTKAPALKGGAAELRPPDVGHVLRMLLG 

KMCAPRYPSGGAWDPHPGQGFGESMYLLSD 

KATSPLSLDAGLGQAPWSDLLLWALLLNRA 

QMAMYF WEMGSNA VS S ALG ACLLLRVMAR 

LEPDAEEAARRKDLAFKFEGMGVDLFGECYR 

SSEVRAARLIXRRCPLWGDATCLQLAMQAD 

ARAFFAQDGVQSLPTQKWWGDMARR 


259 


1609 


A 


2721 


1 


403 


VYLGAGPGLFFSNEGAKEGEKANIPKLMLPR 
GGFSQREMVTGERSPSPEREEEEEEEGFGERA 
SCRRGLFRVRLTRVGLAAPSKASRGQEGDAA 
PKSPVREKSPKFRFPRVSLSPKARSGSGDQEE 
GGLRVRLP 


260 


1610 


A 


2728 


1 


477 


IXGGDIJRYHLQQNVHFTEGTVKLYICELALA 
l^YLQRYHOHRDIKPDNILLDEHGHVHrrDFN 
1ATVVKGAERASSMAGTKPYMAPEVFQVYM 
DRGPGYSYPVDWWSLGITAYELLRGWRPYEI 
HSVTPEDEILNMFKVERVHY SSTWCKGMV AL 
LRK 


261 


1611 


A 


2730 


3 


547 


LTTTDFILVLYRYYRSPLVQIYEIEQHKIETWR 
EIYLQGO^LVSISPNDSLFEAVYTLIKNRIH 
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RLPVLDPVSGNVlJfflLTHKRLLKFLHIFGSLLP 
RPSFLYRTIQDLGIGTFRDLAWLETAPILTAL 
DIFVDRRVSALAVVNECGTHPQDERLGLGW 
GLGEPGSEERLFPAATTSR 


262 


1612 


A 


2733 


3 


431 


GPEFPGSAKLVFLDLSYNNLTQLGAGAFRSA 
GRL VKLS L ANNNL VG VHED AFETLESLQ VLE 
LNDNNLRSLSVAALAALPALRSLRLDGNPWL 
CDCDFAHLFSWIQENASKLPKGLDEIQCSLPM 
ESRRISLRACRRPASRV 


263 


1613 


A 


2736 


2 


343 


PARISGVDPPVRKATKGGENCSFEDNKNWQF 
L WGLNGN WFFKEP WGGRNNHAKGFRTTW 
ARSS SQNNRTFQNNRNFLRLQRD SQKKGQF A 
RLISPLVNLPQSPGGLEFQYQAT 


264 


1614 


A 


2738 


2 


245 


RAMLKCLREGQPPPSYNWTOLDGPLPSGVRV 
DGDTLGFPPLTTEHSGIYVRHDTNEFSSRDSH 
DTVDVLDPPEDSGKQVDL 


265 


1615 


A 


2752 


2 


388 


AAGD APLRSLEQANRTRFPFF SD VKGDHRL V 
LAAVETTVLVLIFAVSLLGNVCALVLVARRR 
RRG AT ACL VLNLFC ADLLFISAIPL VL A VRWT 
EAWLLGPVACHIXFYVMTLSGSVTILTLAAV 
SLER 


266 


1616 


A 


2755 


192 


1 


AFREVGGYWGLLCEHLYAIPSKTSEGNWTAK 

LQGYLPLQDAFHIFQDPLTGDLPWPELILGLP 

V 


267 


1617 


A 


2760 


434 


714 


ASRLEKQNSTPESDYDNTPNDMEPDGMGYM 
HRTSVPGEGLPRARDLAGLGQQKQFTTHTPF 
L YFQTHKGLKDS SIRSEVTCLGISQC WRKGFF 


268 


1618 


A 


2762 


1 


405 


IACTFCGQDEWSPERSTRCFRRRSRFLAWGEP 

AVLLLLLLLSLALGLVLAALGLFVHHRDSPL 

VQASGGPLACFGLVCLGLVCLSVLLFPGQPSP 

ARCLAQQPLSHLPLTGCLSTLFLQAAEIFVESE 

LPLSWAE 


269 


1619 


A 


2772 


3 


243 


TRPAEKIQYLVLKFVMSHPSQAYDKLSLSDHL 
L1AVLN1JJIREVSEHGRHLQQYFNLFVMYAN 
LSKNLSFSEFCFDVSY 


270 


1620 


A 


2789 


1 


486 


ELQSQQACTHTKETEQLRSQLQTLKQQHQQA 
VEQIAKAEETHSSLSQELQARLQTVTREKEEL 
LQLSIERGKVLQNKQAEICQLEEKLEIANEDR 
KHALERFEQEAVAVDSNLRVRELQRKVDGIQ 
KAYDELRLQSEAFKKHSLDLLSKERELNGKL 
RHLSP 


271 


1621 


A 


2795 


1 


568 


KEKRVTVQLPTESIQKNQEDK1JCMVPRKQRE 

FSGSDRGKLPGSEEKNQGPSMIGRKEERLITE 

RKHEHLKNKSAPKVVKQKVIDAHLDSQTQN 

FQQTQIQTAESKAEHKKLPQPYNSLQEEKCLE 

VKG1QEKQVFSNTKDSKQEITQNKSFFSSVKE 

SQRDDGKGALMVEFLRJCREELHQILSTVKQP 


272 


1622 


A 


2797 


8 


523 


KCMQGKYAGAMESEPCVCTEADFDCDYGYE 

RHSNGQCLPAFWFNPSSLSKDCSLGQSYLNST 

GYRKWSNNCTDGVREQYTAKPQKCPGKAP 

RGLRIVTADGKLTAEQGHNVTLMVQLEEGD 

VQRTLIQVDFGDGIAVSYVNLSSMEDGIXHV 

YQNXGDCRXTVQVDNSLGS 


273 


1623 


A 


2801 


72 


395 


HPSRSNVGPRQLTVWNTSNLSHDNRRKYIFS 
DEEGQNQLGIRIHQDIPLPPRRRELPALRTTNG 
KADSLNVSRNSVMQELSELEKQIQVIRQELQL 
AVSRKTELEEYH 


274 


1624 . 


A 


2805 


168 


320 


ILWLYFETGTWVYPVFAKLSLLGLAALFSLRE 
IFIARNG W GETLTHCKRV 
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nucleotide insertion 


275 


1625 


A 


2812 


208 


321 


GSLATCQLSEPLLWFILRVLDTSDALKAFHD 
MGKIIFQ 


276 


1626 


A 


2813 


41 


266 


AGKSLHGAGDRAWVG1SPTDWSPKWELCK 
KYQQQTWAIDLAGDETIPGSSLLPGHVQAY 
QVGPVRRNGEAGPG 


277 


1627 


A 


2817 


3 


410 


VLQERLDNFQRKCIQLASSTEGKVDKLLMRN 

LnSYLHTPKHKQHEVLQANlGSILGITGEEME 

PLFQEEHGTATRWMTGWLEGGSKSVPKTPL 

GLNQQPALNGSFSELFVKFLKTESLSSTLPTX 

LPPHNSPGKIK 


278 


1628 


A 


2821 


238 


457 


GLSGPSCSCPHSPU'TIISRAQLETALKWRNYE 
VKLRLLLHLEELQMEHDIRHYDLESVPMTWD 
PVDQNPRLV 


279 


1629 


A 


2822 


342 


1 


PUPANLPAHSNPLQPLPSLPHPFLPATHKFPT 
TPPTFSSVPPPLPSLSSELHHSPLHSELNPHLQS 
CRLPSRPSVSRELPPQSGPASSVPLAPTPLPDS 
VPSQRHPTXPPPAS 


280 


1630 


A 


2825 


307 


77 


PSMVAVSYHAV'GVKQKJILAIXWSFEEGGRRK 
CGQYWPLEKDSRIRFGFLTVTNLTGAVGEPG 
VAFQCDGQRRREPTC 


281 


1631 


A 


2827 


81 


381 


KMGTAVWVPKEKEKRDKASQEGGDVLGAR 
QDCTPSLKSLVATGNLLDLEETAKAPLSTVSA 
KTTNMDEVPRPQALSGSSVVWVSGCVASRS 
VILSLTSG 


282 


1632 


A 


2830 


471 


160 


KLPXDKYELEPSPLTQYILERKSPHTCWQVFV 
TSSGKYNELGYPFGYLKASTTLTCVNLFVMP 
YNYPVLLPLLDDLFKVHKLKPNLKWRQAFDS 
YLKTLPPYYL 


283 


1633 


A 


2835 


462 


148 


VSPALSLTPTEFSYSPSPGLSPFTSSSCFSFNPEE 
MKHYLHSQACSVFNYHLSPRTFPRYPGLMVP 
PLQCQMHPEESTQFSIKLQPPPVGRKNRERVE 
SSEESAP 


284 


1634 


A 


2836 


2 


384 


KTLPRTLLDILADGT1LKVGVGCSEDASKLLQ 
DYGLVVRGCLDLRYlJ\J^QR>n^LCNGLSL 
KSLAETVLNFPLDKSLLLRCSNWDAETLTED 
QVJYAARDAQISVALFLHLLGYPFSRNSPGEK 
KR 


285 


1635 


A 


2843 


20 


271 


PIRPYYSYSGLDRDCSWLPLAKAWLPDVMTL 
VCDRVSEIX3IKRQQAQEWCIKHGFELVELSP 
EELPEEDGKCLCVRRKYGTYI 


286 


1636 


A 


2845 


197 


278 


TAEDVLTVAYEHGVNLFDTAEVYAAGK 


287 


1637 


A 


2851 


2 


427 


FVAE VRRE W AK YME VHEKASFTN SELHRAM 
NUWGNLRLLSGPLI)OVRAALPTPALSPKDK 
AVLQNLKR1LAKVQEMRDQRVSLEQQLRELI 
QKDD1TGSLVTTDHSQMKKLFEEQLKKYDQL 
KVYLEQNLAAQDRVLCALT 


288 


1638 


A 


2859 


2 


469 


FVNLGILTCIECSGIHREMGAHISRIQSLELDK 

LGTSELLPAKNVGNNSFND1MEANLPSPSPKP 

TPSSDMTVRKEYITAKYVDHRFSRKTCSTSSA 

KI^JELLEAIKSRDLI^IQVYAEGVELMEPLL 

EPGQE1AETAJLHLAVRTADQTSLHLVE 


289 


1639 


A 


2861 


2 


454 


FVASGGPATARMSDSQFFCVAEERSGHCAW 

DGNFLYVWGGYVSIEDNEVYLPNDEIWTYDI 

DSGLWRMHLMEGELPASMSGSCGACINGKL 

YIFGGYDDKGYSNRLYFVNLRTRDETYIWEK 

ITDFEGQPPTPRDKLSCWVYKDRLIYFG 


290 


1640 


A 


2868 


1 


378 


FRQGQLYKVFLHGSQGQVYHSQQVGPPGSAI 
SPDLLLDSSGSHLYVLTAHQVDRIPVAACPQF 
PDCASCLQAQDPLCGWCVLQGRCTRKGQCG 
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RAGQLNQWLWSYEEDSHCLHIQSLLPGHHPR 
QE 


291 


1641 


A 


2870 


1 


385 


FKYMPNNRQQLLRKRHIGNDIVTIVFQEPGAL 

PFTPKSIRSHFQHVF\TVKVHNPCTEW 

GVS^KDVPPFGPPIPKGVTFPKSAVFRDFLL 

AKVINAENAAHKSEKFRAMATRTRQEYLKD 

LA 


292 


1642 


A 


2877 


3 


188 


RPTRPPPATTQSPESTMDTSLKKEKSAILDLYI 
PPPPAVPYSPRYVAVHCHGMLVSCWCHL 


293 


1643 


A 


2878 


1 


427 


REKEEEVEEEEDKWKETEKEAEQEKEEDSL 

GAGTHPDAAIPSGERTCGSEGSRSVLDLVNYF 

LSPEKLTAENRYYCESCASLQDAEKWELSQ 

GPCYULTLLRFSFDLRTMRRRKJLDDVSIPLL 

LRLPLAGGRGQAYDL 


294 


1644 


A 


2879 


109 


245 


QLCCFCFRQTTLrVTYILSnGMVIFTFTLDLRYI 
UVFVTGGVLG 


295 


1645 


A 


2880 


3 


320 


LASSQHGILNNLSLLFSICKTCIRTMDHHCPRA 
NNCVGEQNHRFFCALHCKSKHFCIEFTLNTNF 
FNCFLPGAEKSTIDAPFSLOPFLODSKYNTAL9 
LSESISQ 


296 


1646 


A 


2892 


209 


363 


SOYSHSLDYHLLOVTKNPFTLGDSSNPGOTF 
RLQEFSQKMDQVRGHWPVST 


297 


1647 


A 


2893 


8 


424 


SPXTLXUDTFlLLGIQDNILVIJu^TPPFMAGG 

KLYSTMGRFLRDRKNPACREMAVVLLANLA 

QGDSLAARA1AVQKGSIGHLLGFLEDSLAAT 

QIQQSQASLLHMHNPPFEPTSVDMMRRACRA 

LLALAKVDDNHSEF 


298 


1648 


A 


2894 


310 


445 


FWIYI^SFFMTGYLPLGFEFAVEITYPESEGTS 
SGLLNASAQVNL 


299 


1649 


A 


2898 


1 


492 


KIKAKKLTNYDLCSIFI^T^TLLVWVGVTRYL 
GYFQAYNVLaTMQASLPKVLRFCACAGMIY 
LGYTFCXjWTVLGPYHDKFENT NTVAFn 

VNGDDMFATFAQIQQKSILVWLFSRLYLYSFI 
SLFIYMlLSLFIALrTDSYDTDCKFQQNGFPETD 
LQEF 


300 


1650 


A 


2901 


1 


445 


PVWWNSLNGASEVTFSVHVI<X)GGSFPKTDST 
TVTVRFVNKADFP^ 

SLVTTITGSSLRGEPMSYY1ASGNLGNTFQIDQ 
LTGQVSISQPLDFEKIQKYWWEEARDGGVPP 
FSSYEiaj)ITVLDVNDNAPIF 


301 


1651 


A 


2902 


162 


433 


THFICLPLGYCFPIXDKDI^LPSGFNCNFDFLE 
EPCGWMYDHAKWLRTTWASSSSFNDRTFPG 
KPAVSEDMKELRPACSTYFNPRFPYKL 


302 


1652 


A 


2909 


2 


412 


GPQMLCKi<JYFI\VVTRS QCQFE WLADIMQE V 

EENDHQDLVSYriIY\n , QLAEKFDLRTTMLYl 

CElUlFQKVLNRSUrrGIJlSI^ 

SLQEVHPQVRK1GWSCGPPGMTKNVEKACQ 

LVNRQDRAHFM 


303 


1653 


A 


2914 


291 


453 


KIJSfR WLCFFY S WSFGILL YEMVTLGAPPYPE 
VPPTSILEHLQRRKIMKRPSSCS 


304 


1654 


A 


2926 


179 


354 


PGWSQALRKAESLKXCLSVMEAKVKAQTAP 
NKDVQREIADLGEVGAASLPPSSGPGA 


305 


1655 


A 


2938 


135 


438 


GMGYLHAKGxLHKDIJCSKNVFYDNGKVVIT 
DFGLFSISGVLQAGRREDKLRIQNGWLCHLA 
PEHRQLSPDTEEDKLPFSKHSDVFALGTIWYE 
LHAREWP 


306 


1656 


A 


2944 


2 


329 


VRWNSCVNCSCAFGNGASLSTSLGESSGCLW 
EIGKWl^CSLLSFPSPI^VIJITFCIVTVLGREA 
LTKGALWAVFLLAGSALLCAEVTGV1WRQPE 
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SKTKLSFKVSSSA 


307 


1657 


A 


2950 


2 


411 


NyiX^IAKNSAGSAMGKTRLVVQVPPVIENGL 

PVSGAE^jKFnQPSGElXVKNLEGQDAGTYT 
CT AXN A VGRARRRVHLT1L VIJ 3 VFTTLPGDRS 
LRLGDRLWLR 


308 


1658 


A 


2951 


1 


407 


PT^PRVRTONEFDAESQRKRTTSVSKMEKM 
DSSLPEJEEEDEDKEAINGSGKAJENRERHSESS 
DWMKTVPSYNQTOSSNlDlTmYMNllU)ETLEP 
LPKNWE\4AYTDTCMIYFroHNTK'l '1 TWI DP 
RLCKKAKAPEDC 


309 


1659 


A 


2954 


2 


179 


QDFLTLTLTEPTGIXYVGAREALFAFSMEALE 
LQGAVRGGAVGGSRACQRARPRGAVLG 


310 


1660 


A 


2959 


1 


419 


QDMMERAIIDTFVGHDVVEPGSYVQMFPYPC 
YTRDDFLnaEHMMPLOvmSWVYSVAMTIQ 
HTVAEKTHRI KFVMKTMC5I NNAVWWVA WFT 
TGFVQLSISVTALTAILKYGQVLMHSHVVIIW 
LFLAVYAVATIMFCF 


311 


1661 


A 


2963 


3 


465 


MKPQMPGLGAPNGYGPGRGRAGVPGGPERR 
PWVPI^LPFSSPGYUjVMKAQKPGAGEGMK 
POKPGI RGTLKPOK^GWnWF^nPWPttPT'MA 

RVAPMLLPRJLPTPGVPSDKEGGWGLKSQPPS 

AVQNGKLPGHQPPNGYGPGAEPGFNGGLEPQ 

KI 


312 


1662 


A 


2967 


3 


405 


WLAQEWSPCTVTCGQGLRYRVVLCIDHRGM 

EAXLPWFKQAQELEEGAAVSEEPSFIPEAWS 

ACTVTCGVGTQVRIVRCQV1XSFSQSVADLPI 

DECEGPKPA 


313 


1663 


A 


2969 


2 


430 


WADNCRQGYLDALRFLERRGLTKEPVLWT 
LVSKFJ^PAPATlGNWDAGCDORRKGGI SLNW 
KWHVQVKDVPNFEQLSPELEAAXKKACTRD 
PSRWAJUrwHSGPGQVLTnXLPCTLPFEYTVT 
RSRRLWWLPDVPADLWWMQ 


314 


1664 


A 


2971 


422 


33 


LDXSHNALQRLRTOWLAPLFQLRALHLDHNE 
LDAXGRGVFVNASGLPJLLDLSSNTLRALGRH 
DLDGLGALFXLLLFNNRLVHI DFHAFHGT RA 
LSHLYI^C>IE1J^FSFDHLHGLSATHLLTLDL 
SSNRM 


315 


1665 


A 


2973 


1 


525 


1TVSTHASGSPFGLFPQSGWLWYRAALDREA 

QELYILKVMAVSGSKAELGQQTGTATVRVSI 

LNONEHSPRLS^PTFLAVAENOPPGTSVGRV 

FATDRDSGPNGRLTYSLQQLSEDSKAFRIHPQ 

TGEVTTLQTIDREQQSSYQLLVQVQDGGSPP 

RSTTGTVHVAVLDLNDNT 


316 


1666 


A 


2978 


2 


400 


ELWELVSAGKSGPERNTYEVQWTGNVPKA 
GTD ANVYLTTYGEFYGDTGFR PT KK^nKWSf 
FEQGQTDTFIT^AIDLGALTKIRIRHDNTGNR 
AGWFLDIUD1TDMNNEITYYFPCQRWLAVEE 
ddgolrrf 

xy i-/ vj v^J-i kjxvc* 


317 


1667 


A 


2981 


3 


440 ; 


VU^(^GRPTRFVRINGDGQEVLY1^ESDNVR 

LGCPYVLDPDDYGPNGLDIEWMQVNSNPAH 

HRENVFI^YQDKJUNHGSLPHLQHRVRFAAS 

DPSQYDASINLMI^^VSDTATYEC^VKKTTM 

ATRKV1VTVQARPAVPMCWTEGQ 


318 


1668 


A 


2995 


119 


414 


LPFiGEFPIIRKSSSLKVTKCLFTEQPKPIIILRFA 
ENYDARLLRIDlANnj^QVQELFNKTYGKQ 
RRTPGEGIWA^VDREVAGFPVPAEGISGETIH 


319 


1469 


A 


2999 


2 


332 


GFFAYTYGRLVWEDLHSGAQQHWSGHSAEI 
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STLj^SHSAQVLASASGRSSTTAHCQIRVWD 
VSGGIXQHUFPHSTTVLALAFSPDDRLLVTL 
GDHDGRTLALWGTGHL 


320 


1670 


A 


3000 


693 


322 


IDESTGLDTVNYLDYETKTSYMMNVSATDQA 
PPFNQGFCSVY1TLLNELDEAVQFSNASYEAA 
TLENLALGTEIVR VOA YSTDN1 /NOiTYT* FH A V 

TSTQAKALFKIDArrVRGWGQGAPFFPI 


321 


1671 


A 


3001 


6 


383 


RIPRGKA CXTVLGRSTGELEGF A S SRLPPQPC 
GWGOSSDLLSRIDLDELMKKDFPPT DFTDTT F 
GFEYAFNEKGQLRHIKTGFPFVFNYREHLHR 
WNQKRYEALGEHTKYVYELLEKDCNSKKVS 


322 


1672 


A 


3007 


192 


447 


ERVRNSLFPGRGDSOCACCPS^PVWVFT FTfiF 

LFPWLFIXJVEVIKKAYMQGEVEFEDGENGK 
DG AASPRNVGHNI YILAHOL ARH 


323 


1673 


A 


3019 


18 


245 


KELLFYHIJVNNINFFNTRYAKIHIP^ 
0PTT\WSFFFDLH1L VCTFP A GI AVFrTrTNTTNTn 
ERVFGKRGF 


324 


1674 


A 


3020 


523 


797 


LCYFSARYHQRKIPGILYIFTLSAINRKEPNLFI 
YUTFFFJvlESHSVraAGVQRHNLNSLQPLPPG 
rTCRFSCLCFLSSWNYRGAPPGPANF 


325 


1675 


A 


3022 


2 


156 


NDFT PI YFGWVT TKK^QFTI "R*f AGTlVFT FFT ~ 
GNHKAFKKELRQCRWQVGAJL 


326 


1676 


A 


3023 


38 


172 


KMVRGSKKLI SFFPGGPYGIL AGRDPSKGLAT 
FCLNKEALKDEFE 


327 


1677 


A 


3027 


1 


385 


LTLEr^lXPAASELAHGKRLACCIVDHKLPEC 
GFYGLYDKILLFKHDPTSANLLQLVRSSGD1Q 
EGDLVEWLSASATFEDFQIRPHALTVHSYRA 

RC 


328 


1678 


A 


3030 


13 


569 


mOTISCQRPGPGLAAGMLPYTVNFKVSART 
LTGALNAHNKAAVDWGWQGLIAYGCHSLV 
VVIDSITAQTl^VLEKHKADVVKVKWAREN 
YHHNIGSPYCLRLASADVNGKUVWDVAAGV 
AQCEIQEHAKPIQDVQWLWNQDASRDLLLAI 
HPPNYIVLWNADTGTKLWKKSYADNILSFSF 


329 


1679 


A 


3038 


90 


744 


SVNLPPSLWPWEEAMDSTKLSEPLKGSPEAED 
GNIEYKKLWPSQYRFEHLVTQMKWRLQEG 
RGEAWQIGVEDNGLLVGLAEEEMRASLKTL 
HRMAEKVGADrrVLREREVDYDSDMPRKITE 
VLVRKVPDNOOF1 DT RVAVLGNVTWtKSTI 

LGVLTQGELDNGRGRARLNLFRHLHEIQSGR 
TSSISFEELGFNSKGEVHGINGTQWGQTLRMG 
W 


330 


1680 


A 


3040 


3 


397 


LCSnXLLTIPSWVI^QrrLKESGPTLMKPTET 
LTLTCTFSGFSLNTSGVGVAWIRQPPGKAJLE 
WLALIYWDDDKRYSPSUSTDRLTIAKDTSRNQ 
VVLTMTNM GP VDTATYYCAQFARG ARGSN 
WFDPWGQ 


331 


1681 


A 


3043 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNISGLK 

MPRGIAIDWVAGNVYWTOSGRDVIEVAQMK 

GENRKTUSGMIDFPHAIVVDPLRGTMYWSD 

WGNHPKJETAAMDGTLRETLVQDNIQWPTG 

LAVDYHNERLYWADAKLSVIGSIRLNGTDPI 

VAADSKRGLSHPFSIDVFEDYIYGVTYINNRV 

FKIUKFGHSPLVNLTGGLSHASDVVLYHQHK 

QPE VTNPCDRKKCE WLCLL SPSGP VCTCFN G 

KRLDNGTCVPVPSPTPPPDAPRPGTCNLQCFN 

GGSCFLNARRQPKCRCQPRYTGDKCELDQC 
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WEHCRNGGTCAASPSGMPTCRCPTGFTGPKC 

TQQVCAGYCANNSTCTVNQGNQPQCRCLPG 

FLGDRCQYRQCSGYCENFGTCQMAADGSRQ 

CRCTAYFEGSRCEVNKCSRCLEGACWNKQS 

GDVTCNCTDGRVAPSCLTCVGHCSNGGSCT 

MNSKMMPECQCPPHMTGPRCEEHVFSQQQP 

GHIASILIP | 


332 


1682 


A 


3045 


3 


952 


TTTISNFHTQVNRTYCCGTYRAGPMRQISLVG 
AVDEEVGDYFPEFLDMLEESPFLKMTLPWGT 

MPKSPFX^RRSMNEHCNLQYLPRTSEPREVLF 
EDRTRAHADHVGQGFDWQSTAAVGVLKAV 
QFGEWSDQPRITKDVICTHAEDFTDVVQRLQ 

APJQLCDNDrVFlPRNVIHQFKTVSAVCSLAW 
HIRLKQYHPWEATQNTESNSNMDCGLTGKR 

PASE 


333 


1683 


A 


3046 


497 


167 


SACSTGPELPGRATRSLTRPANQKGCDGDRL 
YYDGCAMIAMNGSVFAQGSQFSLDDVEVLT 
ATLDLEDVRSYRAEISSRNLAVSAPVDTCVG 
CSSKTWKVAPFVRA WWRP 


334 


1684 


A 


3053 


37 


276 


VTTDLEEQLNQLTEDNAELNNQNFYLSKQLD 
EASGANDEIVQLRSEVDHLRREITEREMQLTS 
QKQVRRVNKWRSLEDF 


335 


1685 


A 


3054 


2 


846 


WDAWGDWSDCSRTCGGGASYSLRRCLTGR 

IN^iiljV^IN JK IN. I L,iNiiXA^JrrL/AllL/r KAvJvOoA 

YNDVQYQGHYYEWLPRYNDPAAPCALKCH 

AQGQNLWELAPKVLDGTRCNTDSLDMCISG 

ICQAVGCDRQLGSNAKEDNCGVCAGDGSTC 

s\±j v iwj k>xvijXi y oj r>r j\ v i/x v jt aajoivo v i\i 

TVKGPAHLFEESKTLQGSKGEHSFNSPGVFVV 

ENTTVEFQRGSERQTFKIPGPLMADFIFKTRY 

TAAKDSWQFFFYQPJSHQWRQTDFFPCTVT 

CGGG 


336 


1686 


A 


3058 


54 


347 


WGKQEAGAHSDSCCLLHTPPRLTPAHSRKA 
LRNSRIVSQKDDVHVCIMCLRA1MNYQVSRG 
AWDWRLGSPACPHWGLHKLPRLWDPLSLYP 

V JLr W W VJ A 


337 


1687 


A 


3059 


2 


709 


ILTSLVELTRFETLTPRFSATVPPCWVEVQQE 
QQQRRHPQHLHQQHHGDAAQHTRTWKLQT 
DSNSWDEHVFELV1JPKACMVGHVDFKFVLN 

LEDHKEDILCGPVWLASGLDLSGHAGMLTLT 
SPKL VKGMAGGK YR SFLIHVK A VNER GTFET 
C^GGMRPVVRU>SIJKHQSNKGYSLASLLAK 
VAAGKEKS SNVKNENTS GTRK 


338 


1688 


A 


3060 


85 ! 


384 


KAFYNYHVLELLQMLVTGGVSSQLEQHLDK 
DKVYGVADSCTSLLSGRNRCKLGLLSLHETIL 
SDVNPRNTFGQLFCGSLDLFGILCVGLYRIIDE 
EELNP 


339 


1689, 


A 


3063 


236 


362 


CFLA^LSGDFMVMTllWVSRRFGYVAFQNYV 
PSSVTTMLSWV 


340 


1690 


A 


3065 


3 


1249 


DLWQFTPLHEAASKNRVEVCSLLLSYGADPT 

LLNCHNKSAIDLAPrPQLKERLAYEFKGHSLL 

QAAREADVTRIKXHLSLEMVNF^ 

LHCAAASPYPKRKQICELLLRKGANINEKTKE 

FLTPLHVASEKAHhTOWEVVVKHEAKVNAL 

DM,GQTSLHRAAYCGHLQTCRLLLSYGCDPN 
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IISLQGFTALQMGNENVQQLLQEGISLGNSEA 

DRQLLEAAKAGDVETVKKLCTVQSVNCRDIE 

GRQSTPLHFAAGYNRVSWEYLLQHGADVH 

AKDKGGLVPLHNACSYGHYEVAELLVKHGA 

VVNVADLWKFIPLHEAAAKGKYEICKLLLQ 

GD AALLD AAKKGCLAR VKKLS SPDNVNCRJD 
TQGRHSTPLHLAGK 


341 


1691 


A 


3070 


1 


547 


GVLIPSFQNQLFADILAGIESVTSEHNYQTLIA 
NYNYDRDSEEESVINLLSYN1DGIILSEKYHT1 
RTVKFT JR^ATIPWFT MDVOOFRT TjMFVGFTj 

NRQAAFDMVCTMLEKRVRHKILYLGSKDDT 
RDEQRYQGYCI)AMMLHNLSPLRMNPRAISSI 
HLRMOLMRDALSANPDLDGVFCTN 


342 


1692 


A 


3073 


463 


3 


RJNRCRKP SDADIL VPGDTI SLIGTTSLRID YNE 

tUUl »JV V 1 f\ ltd V JJI LLRCrU£AL/iT V IYLttJCv 1 X\Jjwi>> 

AYSGVRPLVASDDDPSGRNVSRGIVLLDHAE 
RDGLDGFITJTGGKLMTYRLN4AEWATDAVC 
RKLGNTRPCTTADLALPG SQEPAKVP 


343 


1693 


A 


3075 


250 


1 


LLIYLAIFAPVAMSAIAGVKSVQQVRIRAAQS 
LGASPAOVT WFVTT PfiAT PFTT TGT P. TGT r.VP, 
WSTXVAAELIAATRGLGFM 


344 


1694 


A 


3076 


2 


138 


LYFDAYLQSLQVAAISTFCCLLIGYPLAWAV 
AHSKPSTRNILLLL 


345 


1695 


A 


3078 


469 


3 


LKIRGQRIELGEIDRVMQALPDVEQAVTHAC 

VTNIGAA ATGGTiAPOT VGVT VQH^nt PT TVTQA 

LQAQLRETLPPHMVPWLLQLPQLPUANGKL 
DRKALPLPELKAQAPGPAPKAG SETEAAAFS 
SLLGCDVQDADADFFALGGHSLLAMKLAT 


346 


1696 




3082 


404 




nMiT^irni twpt r>pnTVPrPi pot vt cpmuxai 

ERIEDVFTRQSNFSADIAHEIRTPITNLITQTEI 

AXSQSRSQKELEDVLYSNLEELTRMAKMVSD 

MLPTAQADNNQLIPEKKMU^ILAHEVGKVFD 

QFEALPE 


347 


1697 


A 


3084 


3 


340 


NELTFKEAJEISK1YTKVHPAYRTLLEKRQALE 
DEKAKJLNGRVTAMPKTQQEIVRLTRDVESGQ 
QVYMQLLhTKEQFIJCITEASTVGDVPJVDPAIT 
OPGVL1CPKKGI TTT GAT 


348 


1698 


A 


3086 


723 


10 


TQAMVWQQKACAEDDPQLSGRHWLHAATL 
YNIAAYPHLKGDDLAEQAQALSNRAYEEAA 
ORLPOTT^OMFFTVPOnAPTTY^FT KMWGnG 

V^I\JL/X VJ 1 1Y1X\ V^iVJUL^A X V 1 VJ VJ/TX X. 1 VJT J-iOlVlx IVvjJL'Vj 

PFPTVLMCGGLDAMQTDYYSLYERYFAPRGI 
AMLTIDMPSVGFSSKWKLTQDSSLLHQHVLK 
AXPNWWVDlTniV AAJGFRFGANV AVRLAY 
LESPRLKAVACLGPWHTLLSGLKCQQQVPE 
MYLDVLASRLGMHDASTKSSjIvjSNH 


349 


1699 


A 


3087 


2 


249 


RIRSSDPEITLAGTPLHAAYLIGMTUCAGFSV 
GFGVAMSQALGPFSLRAGVASSTLGIAQVCG 
SSLWTWLAAWGIGAWNM 


350 


1700 


A 


3099 


3 


424 


EAPEATPQPSQPGPSSPISLSAEEENAEGEVSR 
ANTPDSDITEKTEDSSVPETPDNERKASISYFK 
NQRGIQYIDLSSDSEDWSPNCSNTVQEKTTN 
KXJTVTjVSEPSEDEESQGLPTMAj^RNDDISELE 
DLSGMEDLK 


351 


1701 


A 


3108 


2 


404 


IKK>JHnGYQLLHRP^ALFEKRTRLSDYALIFG 
MFG1VVK1V1ETELSWGAYYKAPLYSLALKCL 
ISlJFTHIXGLTrVYHARElQLFMAOT 
SALTYEPIFLn ,T .FALRGVIHATPC31VSLSLWD 
GLDLP 
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352 


1702 


A 


3110 


341 


2 


AQLAEVCPPQTLLTTNTSSISlTAIAAfelKNPER 
VAGLHFFNPAPVMKLVEVVSGLATAAEVVE 
QLCELTLSWGKQPVRCHSTPGFIVNRVARPY 
YSEAWRALEEQVAAPEVI 


353 


1703 


A 


3111 


3 


188 


HFSLFRIAFAVFLTYMTVGLPLJPVIPLFVHHEL 
GYGNTMVG1AVGIQFLATVLTRGYAGRLA 


354 


1704 


A 


3116 


367 


225 


WQUmNGTFLNIGETDTESCVNG^'VYDRSS 

FPF^fNMTFVRrrl VF7 9 

fi I \Jl^lYl ICY IWJLt V 1 LjO 


355 


1705 


A 


3117 


101 


53 


VINLVYLISSPRPELKPVDKESEWMKFPDGF 
EKFSPP1LQLDEVDFYYDPKHVTFSRLSVSADL 
ESRICW GENGAGKSTMLKLLLGDIAAPVRGI 

RHAHRNT KinYF^nRMVnAAfiT*TP^APn>JT 

LGTQVFLGRPEEEYNRHQLGFGMGISGELGHA 
SSLPACLGGQKEAEVAFCSDGLLPCPNFL\IL\ 
DEPTNUiLGHGRAIEALGPCLQTlSGVGVILVS 
HE*SALSRLVCRE\LWVC»GRSTSPF 


356 


1706 


A 


3121 


137 


466 


RGGRDWGEHNQRLEEHQARAWQGAMDAG 
AASREHARWQGTGLAPGTRVAVAPTCVQGL 
PQERSVCRPFFSSRWREGPVWALGAGAHGKP 
RWSGGVRCVVRGGRWFTPAPH 


357 


1707 


A 


3124 


1249 


229 


MLEAPGPSDGCELSNPSASRV SC AGQMLE VQ 

PGLYFGGAAAVAEPDHLREAGITAVLTVDSE 
fpqfv AnpnvFTYi wdt fvpat nirpprnr t qu 

r»r or ISAOrO Vril/L W KL>r Vr AlAJJSJrC/ l UL/Lori 

LDRCVAFIGQARAEGRAVLVHCHAGVSRSV 

AlTTAFLMKTDQl^FEKAYEKLQILKPEAKMN 

EGFEWQLKLYQAMGYEVDTSSAIYKQYRLQ 

KVTEKYPELQNLPQELFAVDPTTV SQGLKDE 

VLYKCRKCRRSLFRSSSILDHREGSGPIAFAH 

KRMTPSSMLTTGRQAQCTSYFIEPVQWMESA 

LLGVMDGQLLCPKCSAKLGSFNWYGEQCSC 

OR WITVAFOrHTCNTR VTYF\/Tf TT PVT n^fYTOVT 

VJXx lYll 4 /TX V^Ul_Tka >( l\. V 'Jr. \v\ rv 1 1 . r V Lj\JO\£ 1 kJIVl 


358 


1708 , 


A 


3127 


816 


139 


EVETLGPRTPGP/EAQSPTPGSCPGWQEPSPGP 
TPPP*LSGPGPQGAPVLGKLLPDPEETPAGKTP 

T GICHTFWWOT VPVT^AMF^POAA A*FfiflAT QPP 

GGDL/GHMLLQGPPSPFRLQQQ*QTPPGSHSP 
FTANKEINPGPAAAADTRSCWGHKRSWRGW 
RGLAPWRLGFGSPGIP*PAPAGIP/GRPTWEGG 
KGAGGKPSETLTT^PPVWRGKRG^ANfrFI SW 
VQILQ 


359 


1709 


A 


3132 


3 


191 


HEHLLLLLLCVFLVKSQGVNDNEEGFFSARG 
HRPLDKKRJEDAPNLRPALAD\JTVCDYRAQIA 
♦AASTPKRAASIAHNAVSCR*AQIA 


360 


1710 


A 


3134 


1 


286 


REPPRPALLFF*DRVSLCCPGWNAWQSQLT 
AAPTSQVQ/SDSPTFPSSWDYRHVPEYPANFL 
♦RQGFPMLPRLVSNSWAQTVHPPRPPKVLDL 
QA 


361 


1711 


A 


3135 


56 


1449 


PVPAPRVSPSARGAPGRPRLPGVRGPRHSAVA 

AD* RGSRM/PPRAPAPSPTGP/APGGKKVRGR 

VPEDPDAYEPRCSAL*V*PTHVTSPQFCDP*N 

GQIRSYFTVLLRGLNETMLVK/PLCRREP/PEA 

GPGROSTPAVTRDHROHEDPRG AGRO WDAD 

PRPSAP/PAEVATGSRPGRHMWMRLCLAAQQ 

APGLPHRTSIRPGWRRLTEPEAWARRHRRPW 

GQRGAVRPPPQGAAPPPSHQGRRTNTDPSAT 

PRLTVMSRCLAPDLKAPAS GPRG WRRGMPQ 

SS/GALLWTPPPTPRGSHSPRPREAPLRAIHPA 

GPSK/SRAGASGRLPEVIYGWVTLFTPPEAGT 

F/LIPSPT*MSPALVIQPPVPPTQMGLRISGLPR 

QG*PSGAPW*LPGLAQLAFQCHLPHDEVGPP 
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RNQSPLGNDTLSSGLPMGPRRQVWPLARVG 
GHSSPREPQVLKKPLWGQTDIAGVGSASLYP 
DNL 


362 


1712 


A 


3136 


1270 


274 


RVGMVLGTREVGDSTPPPSPPLYPFTGNEFVQ 

HNT^'QLSRVYPSDLRTDSSNYNPQELWNAG 

CQM/V* GG SRD WEEG VEEQQ VGNKFSSDGR 

VGECSRKLLG*EMLSVDITSRYRAPSTYLLNS 

LKEGLEGLHGESCSSFLLGPSVAMNMQTAGL 

EMDICDGHFRQNGGCGYVLKPDFLRDIQSSF 

HPEKPISPFKAQTLLNQVISVQQLPKVDKTKE 

GSIVDPLVKVQIFGVTUJDTARQETNYVENNG 

FNPWGQTLCFRVLGPDFPMLRFGKMDYDW 

KSRNDLLGKTPCPGTCMQQGYRHIHLLSKDG 

ISLRPASIFVYIC1QEGLEGDES 


363 


1713 


C 


3139 


60 


248 


MFAGSYGKSMFSFSKK\1-NCLPKWRYHFVIA 
PAMNESPLAPHLHQHLVFS VFQVLULIG V* * 


364 


1714 


A 


3140 


57 


418 


SAFKTLQLPAFSLYFDLGSLKLLILRIHTSIVK 
KHKVESPRTMSPG*DPQSFLQIPQPRPPQLRV 
GLTSGLIQHFHSPSSCQFPLLRGPPFPRQPPLGI 
SGASLCPVLSPPR*PLQPSSL 


365 


1715 


A 


3145 


122 


413 


LLPYPSLFVFLRQCHFVTVRLECNGWSAHCN 
LHLPGSSDSPASAS*VAGTTGVCHHTRLIF\VF 
LV*TGFHYVAQ AGLELLTA* SXPPQLPKWGL 
QA 


366 


1716 


A 


3150 


247 


2 


VGEKLHDIRFGhroFDMTPKAQATKEKIDKLN 
FIKJKKLCIEGYY/NREPQNGRKIFANYVS\DK 
GLMATIYEELLKLSNKLIQ 


367 


1717 


A 


3152 


3 


2367 


QKLKQNQPKRAHVEDGGSRSKQGNEQSKKT 

PIEKSDFAAATHPRAFYLSKPDETPNAWMSD 

SGTGLTYWKLEEKDMHHSLPETLEKTFISLSS 

TDVSPNQVLTLDPTLHMKPKQQISGIQPHGLP 

NALDDRISFSPDS VLEPSMS SPSDIDSFSQASN 

VTSQLPGFPKYPSHTKASPVDSWKNQTFQNE 

SRTSSTFPSWmSNDISVKlVDEENTVMVAS 

ASVSQSQLPGTANSVPECISLTSLEDPVILSKIR 

QNLKEKHARHIADLRAYYESEINSLKQKLEA 

KEISGVEDWKJTNQILVDRCGQLDSALHEATS 

RVRTLENKNNLLEIEVNDLRERFSAASSASKI 

LQERJEEMRTS S KEKDNTIIRLKSRLQDLEEAF 

ENAYKLSDDKEAQLKQENKMFQDLLGEYES 

LGKEHRRVKDALK1TENKLLDAYTQISDLKR 

MISKLEAQVKQVEHENMLSLRHNSRIHVRPS 

RANTLATSDVSRRKWLIPGAEYSIFTGQPLDT 

QDSNVDNQLEETCSLGHRSPLEKDSSP/GSSST 

SLLDCKQRETSDTPIMRAUCELDEGKIFKNWG 

TQTEKEDTSNSLX*/INPRQTETSVNASRSPEK 

CAQQRQKRLNSASQRSSSLPPSNRKSSTPTKR 

EIMLTPVTVAYSPKRSPKENLSPGFSHLLSKN 

ESSPIREKTYSEKATDNHVNHSSCPEPVPNGV 

KKVSVRTAWEKNKSVSYEQCKPVSVTPQGN 

DFEYTAKIRTLAETERFFDELTKEKDQIEAAL 

SRMPSPGGRITLQTRLNQVKCLSLNLL 


368 


1718 


A 


3163 


2 


2350 


EFKSGGCGAGLVAAGAVLVLYPASRAGERT 

RVPGSPAPSSLPLHSPGACGTEVDMDPQRSPL 

I^VKGNIELKRPUKAPSQLPLSGSRLKRRPDQ 

MEDGLEPEKKRTRGLGATTKITTSHPRVPSLT 

TVPQTQGQTTAQKVSKKTGPRCSTAIATGLK 

NQKPVPAVPVQKSGTSGVPPMAGGKKPSKRP 

AWDLXGQLCDLNAELKRCRERTQTLDQENQ 



168 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq. 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beeinnine 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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QLQDQLRDAQQQVKALGTERTTLEGHLAKV 

QAQAEQGQQELKNLRACVLELEERLSTQEGL 

VQELQKKQVELQEERRGLMSQLEEKERRLQT 

SEAALSSSQAEVASLRQETVAQAALLTEREER 

LHGLEMERRRLHNQLQELKGNIRVFCRVRPV 

LPGEPTPPPGLLLFPSGPGGPSDPPTRLSLSRSD 

ERRGTLSG APAPPTRHDFSFDR VFPPG SGQDE 

VFEEIAMLVQSALDGYPVCIFAyGQTGSGKTF 

TMEGGPGGDPQLEGLIPRALRHLFSVAQELSG 

OGWTYSFVASYVEIYNETVRDLLATGTRKGO 

GGECEIRRAGPGSEELTVTNARYVPVSCEKEV 

D ALLHLARQNRA V ARTAQNERS SRSHS VFQL 

QISGEHSSRGLQCGAPLSLVDLAGSERLDPGL 

ALGPGERERLRETQ AIN SSLSTLGL VIMALSN 

KXSHVPYRNSKLTYLLQNSLGGSAKMLMFV 

NISPLEENVSESLNSLRFASKVEPSVLFGTAQS 

NRKWKTDPDLCVCVCVCVCVCVCVCVCVP 

MSMYRVRGGRVAGGCFIGWRAPCPRAIK 


369 


1719 


A 


3165 


365 


12 


GYTSQGRWIDIERGPLTANTESLHENNFNALP 
GYIRKIE*1*IYKKN*INFGGVGLLNIVKISILS/K 
IYRFDAIPVK1LTRFFINLDKLILKFVLKTKIAK 
NRIKTFYIMRRKKLGDSS 


370 


1720 


A. 


3170 


393 


42 


GASISPSAVIDGVEGLKPMQEQEAQEAGPCLD 
*HMAPEQWVAPR\RLLFRLIFSVLHALIIAAAA 
Q SSAEEDEDPRN* GQ S SEDQ APN QNGLIVIVH 
RVHVPLGAAATVPVHRSHFPR 


371 


1721 


A 


3173 


770 


510 


GNGGCGLSQIPPSHLGAFSRGSLLSRG\DPRGP 

PPHPVIFFVFVVEVQGFTVLARMVS1S*PCDPP 

ALASQSAGITGVSHLARPQNLYF 


372 


1722 


A 


3180 


381 


76 


RVLHHDNVPAHSSPQKREISQEFQLEIRHLP* S 
PDLAPSGCFLFLNLKNIFIOGTHFSLVDNVKK 
TVSTWLH/SQNAQFYKDRLNGWYHCLQKCL 
QHY*AYVEK 


373 


1723 


A 


3181 


410 


14101 


RREVAGPEGKGLLLASAHTMLTPPLLLLLPLL 

SALVAAAIDAPKTCSPKQFACRDQITCISKGW 

RCDGERDCPDGSDEAPEICPQSKAQRCQPNE 

HNCLGTELCVPMSRLCNGVQDCMDGSDEGP 

HCRELQGNCSRLGCQHHC VPTLDGPTCYCN S 

SFQLQADGKTCKDFDECSVYGTCSQLCTNTD 

GSFICGCVEGYLLQPDNRSCKAKNEPVDRPP 

VLLIANS QNILATYL SG A Q VSTITPTSTRQTTA 

MDFSYANETVCWVHVGDSAAQTQLKCARM 

PGLKGFVDEHTINISLSLHHVEQMAIDWLTGN 

FYFVDDIDDRIFVCNRNGDTCVTLLDLELYNP 

KG1ALDPAMGKVFFTDYGQIPKVERCDMDG 

QNRTKLVDSKIVFPHGITLDLVSRLVYWADA 

YLDYIEWDYEGKGRQTnQGILIEHLYGLTVF 

ENYLYATNSDNANAQQKTSVIRVNRFNSTEY 

QWTRVDKGGALHIYHQRRQPRVRSHACEN 

DQYGKPGGCSDICLLANSHKARTCRCRSGFS 

LGSDGKSCKKPEHELFLVYGKGRPGIIRGMD 

MGAKVPDEHMfflENLMNPRALDFHAETGFI 

YFADTTSYLIGRQKIDGTERETILKDGIHNVE 

GVAVD WMGDNLTWTDDGPKKTI SV ARLEK 

AAQTRKTLIEGKMTHPRAIVVDPLNGWMYW 

TDWEEDPKDSRRGRLERAWMDGSHRDEFVT 

SKTVLWPNGLSLDIPAGRLYWVDAFYDRIETI 

IXNGTDRKJVYEGPELNHAFGLCHHGNYLFW 

TEYRSGSVYRLERGVGGAPPTVTLLRSE\RPPI 
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FEIR\MYDAQHQQVGSNKCRVNNAGCSSLCL 

ATPGSRQCACAEDQVLDADGVTCLANPSYVP 

PPQCQPGEFACANSRCIQERWKCDGDNDCLD 

NSDEAPAIXHQHTCPSDRFKCENNRCIPNRW 

LCDGDNDCGNSEDESNATCSARTCPPNQFSC 

ASGRCIPISWTCDLDDDCGDRSDESASCAYPT 

CFPLTQFTCNN GRCININWRCDNDNDCGDNS 

deagcshscsstqfkcnsgrcipehwtcdgd 

nix:gdysdethanctnqatrppggchtdef 

qcrldgloplrwrcdgdtdcmdssdeksce 

gxthvcdpsvkfgckdsarciskawvcdgd 

ndcednsdeenceslacrppshpcanntsvc 

lppdklcdgnddcgdgsdegelcdqcslnn 

ggcshncsv apgegivcscplgmelgpdnht 

cqiqsycakhlkcsqkcdqnkfsvkcscyeg 

wvlepdgescrsldpfkpfiifsnrhenuudlh 

kgdysvlvpglrntialdfhlsqsalywtov 

vedkjyrgklldngaltsfewiqyglatpeg 

lavdwiagniywvesnldqievakldgtlrt 

tuagdiehpraialdprdgilfwtdwdaslp 

rieaasmsgagrrtvhretgsggwpngltv 

dylekrjlwddarsdajysarydgsghmevl 

RGHEFLSHPFAVTLYGGEVYWTDWRTNTLA 

KANKWTGHNVTVVQRTNTQPFDLQVYHPSR 

QPMAPNPCEANGGQGPCSHIXLINYKRrVSC 

ACTHLMKLHKDNTTCYEFXKFLLYARQMEIR 

GVDU>APYYNYDSrTVPDIDNVrVLDYDARE 

QRVYWSDVRTQAKRAFDNGTGVETWSADL 

PNAHG1AVDWVSRNIJWTSYDTNKKQINVA 

RLDGSFKNAWQGLEQPHGLWHPLRGKLY 

WTCM3DNISMANMDGSNRTLLFSGQKGPVGL 

AIDFPESKLYWISSGNHTINRCNLDGSGLEVID 

AMRSQLGKATAL AIMGDKL W W ADQ V SEKM 

GTCSKADGSGSVVIJWSTTLVMHMKVYDESI 

QLDHKGTNPCSVNNGDCSQLCXPTSETTRSC 

MCTAGYSLRSGQQACEGVGSFLLYSVHEGIR 

GPLDPNDKSDALVPVSGTSLAVGIDFHAEND 

TIYWVDMGLSTISRAKRDQTWREDVVTNGIG 

RVEGIAVDWIAGNIYWTDQGFDVIEVARLNG 

SFRYVVISQGLDKPRAITVHPEKGYLFWTEW 

GQYPRIERSRLDGTERVVLVNVSISWFNGISV 

DYQDGKLYWCDARTDKIERIDLETGENREW 

LSSNNMDMFSVSVFEDFIYWSDRTHANGSIK 

RGSKDNATDSVPLRTGIGVQLKDIKVFNRDR 

QKGTNVCAVANGGCQQLCLYRGRGQRACA 

CAHGMLAEDGASCREYAGYLLYSERTELKSI 

HLSDERNLNAPVQPFEDPEHMKNVIALAFDY 

RAGTSPGTPNRIFFSDIHFGNIQQINDDGSRRIT 

IVENVGSVEGLAYHRGWDTLYWTSYTTSTIT 

RHTVDQTRPGAFERETVITMSGDDHPRAFVL 

DECQNLMFWTNWNEQHPSIMRAALSGANVL 

TLIEKI)IRTPNGlJVIDHRAEKLYFSDATLDKIE 

RCEYDGSHRYVILKSEPVHPFGLAVYGEHIF 

WTDWVRRAVQRANKHVGSNMKLLRVDIPQ 

QPMGIIAVANDTNSCELSPCRINNGGCQDLCL 

LTHQGHVNCSCRGGRILQDDLTCRAVNSSCR 

AQDEFECANGECINFSLTCDGVPHCKDKSDE 

KPS YCNSRRCKJCTFRQC SNGRCVSNML WCN 

GADDCGDGSDEIPCNKTACGVGEFRCRDGTC 

1GNSSRCNQFVDCEDASDEMNCSATDCSSYF 
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RIXjVKGVLFQPCERTSLCYAPSWVCDGAND 

CGDYSDERDCPGVKRPRCPLNYFACPSGRCIP 

MS WTCDKEDDCEHGEDETHCNKF CSEAQFE 

CQNHRC1SKQWLCDGSDDCGDGSDEAAHCE 

GKTCGPS SFSCPGTHVC VPERWLCDGDKDCA 

DGADES1AAGCLYNSTCDDREFMCQNRQCIP 

KHFVCDHDRDCADG SDESPECEYPTCGPSEF 

RCANGRCLSSRQWECDGENDCHDQSDEAPK 

NPHCTSPEHKCNASSQFLCSSGRCVAEALLCN 

GQDDCGDSSDERGCHINECLSRKLSGCSQDC 

EDLKIGFKCRCRPGFRLKDDGRTCADVDECS 

TTFPCSQRCINTHGSYKCLCVEGYAPRGGDP 

HSCKA VTDEEPFLIF ANRYYLRKLNLDG SNY 

TLLKQGLNNAVALDFDYREQMryWTDVTTQ 

GSMIRRMHLNG SNVQVLHRTGLSNPDGLA V 

DWVGGNLYWCDKGRDTIEVSKLNGAYRTVL 

VSSGLREPRALWDVQNGYLYWTDWGDHSL 

1GRJGMDG SSRSVTSTDTKrrWPNGLTLDYVTE 

RIYWADAREDYIEFASLDGSNRHVVLSQDIPH 

IFALTU^EDYVYWTDWETKSINRAHKTTGrN 

KTLLISTLHRPMDLHVFHALRQPDVPNHPCK 

VNNGGCSNLCLLSPGGGHKCACPTNFYLGSD 

GRTCVSNCTASQFVCKNDKCTPFWWKCDTE 

DDCGDHSDEPPDCPEFKCRPGQFQCSTGICTN 

PAFICDGDNDCQDNSDEANCDIHVCLPSQFK 

CTNTT^RCIPGIFRCNGQDNCGDGEDERDCPE 

VTCAPNQFQCSrrKRCPRVWVCDRDNDCVD 

GSDEPANCTQMTCGVDEFRCKDSGRCIPARW 

KCDGEDDCGDGSDEPKEECDERTCEPYQFRC 

KKmCVPGRWQCDYDNDCGDNSDEESCTPR 

PCSESEFSCANGRGAGRWKCDGDHDCADGS 

DEKDCTPRCDMDQFQCKSGHCIPLRWRCDA 

DADCMDGSDEEACGTGVRTCPLDEFQCNNT 

LCKPLAWKCDGEDDCGDNSDENPEECARFV 

CPPNRPFRCKNDRVCLWIGRQCDGTDNCGD 

GTDEEDCEPPTAHTTHCKDKKEFLCRNQRCL 

SSSLRO^MFDDCGDGSDEEDCSIDPKLTSCAT 

NASICGDEARCVRTEKAAYCACRSGFHTVPG 

QPGCQDINECLRFGTCSQLCNNTKGGHLCSC 

ARNFMKTHNTCKAEG SEYQVLYIADDNEIRS 

LFPGHPHSAYEQAFQGDESVRIDAMDVHVKA 

GRVYWTNWHTGnSYRSLPPAAPPTTSNRHR 

RQIDRGVTHLNISGLKMPRGIAIDWVAGNVY 

WTDSGRDVffiVAQMKGENRKTLISGMIDEPH 

AIVVDPLRGTMYWSDWGNHPKIETAAMDGT 

LRETLVQDNIQWPTGLAVDYHNERLYWADA 

KLSVIGSIRLNGTDPIVAADSKRGLSHPFSIDV 

FEDYIYGVTYINNRVFKIHKFGHSPLVNLTGG 

LSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPP 

PDAPRPGTCNLQCFNGGSCFLNARRQPKCRC 

QPRYTGDKCELDQCWEHCRNGGTCAASPSG 

MPTCRCPTGFTGPKCTQQVCAGYCANNSTCT 

VNQGNQPQCRCLPGFLGDRCQYRQCSGYCE 

NFGTCQMAADGSRQCRCTAYFEGSRCEVNK 

CSRCLEGACVVNKQSGDVTCNCTDGRVAPS 

CLTCVGHCSNGGSCTMNSKMMPECQCPPHM 

TGPRCEEHVFSQQQPGH1ASILIPLLLJLLLLVL 

VAGWFWYKRRVQGAKGFQHQRMTNGAM | 

NVEIGNPTYKMYEGGEPDDVGGLLDADFAL 
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DPDKPTNFTNPVYATLYMGGHGSRHSLASTD 














EKRELLGRGPEDEIGDPLA 


374 


1724 


A 


3187 


191 


1815 


CLELASAGKffEESKAI^LLAPAPTMTSLMPG 

AGLLPIPTPNTLrnj3VSl^SLGAIPAAALDPNI 

ATLGEIPQPPLMGNVDPSKIDEIRRTVYVGNL 

NSQTTTADQLLEFFK Q VGEVKFVRMAGDET 

QPTRFAFVEFADQNSVPRALAFNGVMFGDRP 

LKINHSNNAIVKPPEMTPQAAAKELEEVMKR 

VREAQSHSAAIEPGWIJ1STSLCNDFLGCP* RR 

RMYRE*APCTICGTFHLCLIINWDL*LF*AYTA 

K*FFPPRVWKEQ*KKRR\RSRSHTRSKSRSSSK 

SHSRRKRSQSKHRSRSHNRSRSRQKDRRRSK 

SPHKKRSKSRERRKSRSRSHSRDKRKDTREK1 

KEKERVKEKDREKEREREKEREKEKERGKN 

KDRDKEREKDREKDKEKDREREREKEHEKD 

RDKEKEKEQDKEKEREKDRSKEIDEKRKKDK 

KSRTPPRSYNASRRSRSSSRERRRRRSRSSSRS 

PRTSKTKRKSSRSPSPRSRNKKDKJCREKERD 

HISERRERERSTSMRKSSNDRDGKEKLEKNST 

s 


375 


1725 


A 


3192 


415 


101 


AHSSHQTRAILQEFQWD1IRHPPL\SPNLALSG 
F^PNLKKSLRGTHFSSVKK\TTLTWLNSQDP 
WF/FFYP* SPDLQEPSSFRNGLNDWYHHSQKC 
PDLDGAYVKJC 


376 


1726 


A 


3199 


931 


418 


GV*WCDLGSPQPPPPGFKQFCLGRSSSWDYR 
HVPPHPANFVFLLETGFLHAGQAGL\GDPPAS 
ASQSAGrTGVSHTWPKNHLIFYACLVIRSKRI 
K 


377 


1727 


A 


3201 


274 


1285 


KTGYTSRGSPLSPQSSIDSELSTSELEDDSISM 

GYKLQDLTDVQIMARLQEESLRQDYASTSAS 

VSRHSSSVSLSSGKKGTCSDQEYDQYSLEDEE 

EFDHLPPPQPRLPRCSPFQRGIPHSQTFSSIREC 

RRSPSSQYFPSNNYQQQQYYSPQAQTPDQQP 

NRTNGDK/PPKKYA* PSPDAKYNCH* * QHVSSP 

VTVRNSQSFDSSLHGAGNGISRIQSCIPSPGQL 

QHRVHSVGHFPVSIRQPLKATAYVSPTVQGSS 

NMPLSNGLQLYSNTGIPTPNKAAASGIMGRS 

ALPRPSLAING SNLPRSKIAQP VRSFLQPPKPL 

SSLSTLRDGNWRDGCY 


378 


1728 


A 


3202 


112 


1789 


VPGVTESRPSVLRGDHLFA1XSSETHQEDPIT 

YKGFVHKVYELDRVKLSFSMSLLSRFVGWG* 

PFXVNFYnrmQPLRV\QHRALELTGRWLLW 

PMLFPWAPRDVPLLPSDVKLKXYDRSLESNP 

EQLQAMRHIVTGTTRPAPYIIFGPPGTGKTVT 

LVEAKQWKHLPKAHILACAPSNSGADLLC 

QRLR VHLPS SIYR1XAPSRDIRMVPEDDCPCCN 

WDAKKGEYWPAKKiCLQEYRVLnTLITAGR 

LVSAQFPIDHFTHIFIDEAGHCMEPESLVAIAG 

LMEVKETGDPGGQLVLAGDPRQLGPVLRSPL 

TQKHGLGYSLLERLLTYNSLYKKGPDGYDPQ 

FrTKLLRNYRSHPTILDIPNQLYYEGELQACA 

DWDRERFCRWAGILPRQGFPUFHGVMGKX) 

EREGNSPSFFNPEEAATVTSYLKLLLAPSSKK 

GKARLSPRS VG VI SPYRKQVEKIRYCITKLDR 

ELRGLDDIKDLKVTCCSTVTPCLPCAPTCPLP 

ETSSSFHSSPRPRPTPAALNRARALPEPLTPGD 

SNLRVWDGIRKPACLTNTSCHS 


379 


1729 


A 


3206 


432 


130 


PKAAPSVXLWTPPFL^GSFKPTKGHTXCVXIK 
*LSmEAXDSXPGRQlAXXRQGOKVETTTAL 
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SEQID 


SEQID 


Met 


SEQ 


Predicted 


Predicted end 


Amino acid sequence (A«=Alanme OCysteine, 


n\j. 01 




QUO 


l±J N\J. 


beginning 


nucleotide 


l^Vupill UC M.C1U, d VJiUlollLlV /vvIU- 


nucl- 


peptide 




in 


nucieouue 


locauon 




cuuuc 


seq- 




USSN 


IQwcUluSl 


corresponding 


7— TcnlMir*inp K=T vein P. 1 c=J piicmf* 


seq- 


uence 




09/496 


correspondi 


to last amino 


M=Methionine, N=Asparagine, P=Proline, 


uence 






914 


ng to first 
amino acid 

ICJlUUC ux 

peptide 
sequence 


acid residue 
of peptide 


Q=Glutamine, R=Arginine, S^erine, 
T«Threonine, V-Valine, W«Tryptophan, 

/^possible nucleotide deletion, \=possible 
nucleotide insertion 














XKQSNNKGTRASSYXEPDAXEQWKFPHKKL 














QLPGXTHE 


380 


1730 


A 


3207 


187 


507 


GGTGHPOTARPPLSGVGOCQCSHSKPWTAGS 
PEQRDHPAPHKQIEAGQGLPGPQ A WGG* KGP 
AXLLPGPGGGPGPVASLEARAQASSGVTPNG 
GGRTYPYPTFSSGE 




1 f 51 


A 

A 


377* 
5ZJ.J 


1 


ow 


vj 1 Ki^jlJLr/\xolJljr U V /ilL olro W u or VJJt oL/ 

EMQLrreU3LQl^lAiWVLELIYAQTLVWlGI 
FFCPLLPF1QMIMLFTMFYSKN1SLMMNFQPPS 
aa wivAov^iYLMirrirx^jjrrrojr x vjvla., j lai i 1 
WRLXPSADCGPFRGLPLFTHSIYSWIDTLSTRP 
G YL WVVWIYRNLIG S VHFFTILTLI VLHTYL Y 
WQITEGRKJKflRlXHEQID^GKDKJvlFLIEKLI 
KLQDNffiKXANPSSLVlJERREVEQQGFLHLGE 
HDGSLDLRSRRSVQEGNPRA 


382 


1732 


A 


3238 


256 


38 


LLM1XVSSTCFSCHLHHHHHHHHRHHQGHNS 
LFFSLKSSSNSSTLPVYLSYNIILVFSKCLVFDF 
LFSNACL 


383 


1733 


A 


3241 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKAD 

K\TTMLWKKXA.TAVLV1ASTDVDKTGASYYG 

EQTLItTIATNGES A WQLPKNGPrTO VVWN S 

SSTEFCAVYGFMPAKATIF^rLKCDPVFDFGTG 

rKNAAY YbrnOnxLVLAUrulNLlLQi* AD/IMK 

VWKVKNYKIJSKPVASDSTYPAWCPDGEHIL 

TAT(^RLRVNNGYKIWHYTGSILHKYDVPS 

NAELWQVSWQPFLDGTFPAKTITYQAVPSEVP 

NEEPKVATAYRPPALRNKPITNSKLHEEEPPQ 

NMKl^SGNDKPLSKTALKNQRKHEAKKAAK 

QEARSDKSPDLAPTPAPQSTPRNTVSQSISGDP 

EIDKJ<JKNLKKKLKAIEQLKEQAATGKQLEK 

NOLEKIOKETALLOELEDLELGT 


384 


1734 


A 


3242 


3 


678 


IRSPAARSPGIJETiTCU.FVIAAIAAVFVDSAIP 
RLTQHRPQD GSFP YTDLDPPL YLPGQC APPQP 
LSQCARRVHGEKLRRPTFGPRHRGAGTAKMS 
ASLV1^TVRAVSKRKLQPTRAALTLTPSAV>I 
KIKQLLKDKPEHVGVKVG VRTRGCN GLSYTL 
imXTKGDSDEEVIQDGVRVFIEKKAQLTLX 
GTEMDYVEDKl^SEFVFNNTOIKGTCGCGES 
FNI 


385 ' 


1735 


A 


3243 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPL 

KjEEEILPEPG SETPTVASEALAELLHG ALLRR 

GPEMGYLPG^LGPEGGEF^TTTTIITTTTVTT 

TVTSPVLCNNNISEGEGYVESPDLGSPVSRTL 

GLUDCTYS1HVYPGYGIHQVQTLNLSQEEELL 

VLAGGGSPGLAPRLLANSSMLGEGQVLRSPT 

NRLLLHFQSPRVPRGOGFRIHYQAYLLSCGFP 

PRPAHGDVSVTDLHPGGTATFHCDSGYQLQG 

EETLICLNGTl^SWNGETPSCMASCGGTIHNA 

TLGRIV SPEPGG AVGPNLTCRW VIE AAEGRRL 

HLHFERVSLDEDNDRLMVRSGG SPL SPVIYDS 

DKTDDVPERGT T^DAO^T YVFT T QPTPANPI T T 

SLRFEAraEDRCTAPFLAHGNVTTTDPEYRPG 

ALATFSCLPGYALEPPGPPKAIECVDPTEPHW 

NDTEPACKAMCGGELSl^AGVVLSPDWPQS 

YSPGQDCVWGVlTVQEEKRllXQVEILi>^REG 

DMLTLFDGDGPSARVLAQLRGPQPRRRLLSS 

GPDLTLQFQAPPGPPNPGLGQGFVLHFKEVPR 

NDTCPELPPPEWGWRTASHGDLIRGTVLTYQ 

CEPGYELLGSDILTCQWDLSWSAAPPACQKI 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

UVRUU 1 lilt 

nucleotide 
location 
correspoadj 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OOystemc, 
D^Aspartic Acid, E^Olutamic Acid, 
F=Phenylalanine, OOhycine, H=Hisrjdine, 
I-lsoleurine, K=Lysme, L=Leucine, 
M=Methianine, N=Asparagme, P=Prolrne, 
Q=Ghitamine, R=Argiriine, S=Serine, 
T«Threonine, V^Valine, W=Tryptophan, 
y=Tyrosinc, X=Unknown, *=Stop codon, 
A=possible nucleotide deletion, V=possible 
nucleotide insertion 














MTCADPGEIANGHRTASDAGFPVGSHVQYRC 
LPGYSLEGAAMLTCYSRDTGTPKWSDRVPKC 
ALKYEPCLNPGVPENGYQTLYKHHYQAGESL 
RFFCYEGFELIGEVT1TCVPGHPSQWTSQPPLC 
KVTQTTDPSRQLEGGNLALAILLPLGLVIVLG 
SGVYIYYTKLQGKSLFGFSGSHSYSPITVESDF 
SNPLYEAGDTREYEVSI 


386 


1736 


A 


3250 


5725 


3984 


GTSTVTMATKKHFSni^LGMLLKKDNQDT 

RKLLMTWALEVAVVMKKSETYAPLFCLPSF 

HKFCKGLLADTLVEDVNICLQACSSLHALSSS 

LPDDLLQRCVDVCRVQLVHRGTCIRQAFGKL 

LKSPLGVFLSNNNHTEIQnSLALRSHMSKAP 

SNTFHPQDFSD/VISFILYGNSHRTGKDNWLE 

RLFYSCQRLDKRDQSnPRNLLKTDAVLWQW 

AIWEAAQFTVL SKLRTPLGRAQDTFQTIEGIIR 

SLAGHTLNPDQDVSQWTTADNDEGHGNNQL 

RLVLLLQYLENLEKLMYNAYEGCANALTSPP 

KVTRTF7 YTNT? OTPOD WT TRFRT ^TX/fP WU T A 

GQPAVTVRHGFDLLTEMKTTSLSQGNELEVSI 

MMVVEAXCELHCPEAIQG1AVWSSSIVGKHL 

LWINSVAQQAEGRFEKASVEYQEHLCAMTG 

VTJCCISSFDKSVLTIJ^SAGCKSASLKHCLNGF 

SRKSVLSKPTDSSPEVINYLGNKACECY1STA 

DWAAVQEWQNAIHDLKKSTSSTSLNLKADF 

NYIKSLS SFESGKFVECTEOLELLPGENINLLA 

GGSKEKIDMKKLLRNM 


387 


1737 


A 


3255 


380 


76 


MDIFLYNOCY Q VQTEI*NSIQHIMAVS1CKLSRF 
LKYVHNL* AJENYKTLMK*ENEDLNKQRDVPY 
S * TAJU-NKMSIFrKTIFRFKAIYIKIPATYFIET 
NMQ 


388 


1738 


A 


3260 


685 


428 


PQWIXjLQVYALPPANFVITVEMRSTILAQTG 
FELLDS SDLPAS A SKS AGITCMSHHARTLSLK 
*WPFCLSATQEKFC*PASEGVAW 


389 


1739 


A 


3269 


1 


332 


LDGYHTPIYMLNRIIRLP AAL* IISDQTGHALT1 
LTRLETQMINAD YQNKLTLD YLLTTDRE VY E 
PFNL77sTYCLI^IHNQRLGAYDLG*V*Q/KLAHV 
PVQV*HGFDPEAMFR 


390 


1740 


A 


3270 


2 


372 


GRCHDONKGKSVDGPDAOAEACGGESTYOEI . 
LVNQNPIGQPLACRRLTRKJYEGDQCAVKPNH 
SPRGVKKVHKFVNKGEKGIMVLAGDTLGIGV 
YCLLPCMC*DRKLTYAHIPSTTDLGAGAGY 


391 


1741 


A 


3273 




187 


FFQEMLDIMKA1 SDMMGKCTYP VLKEDAPRQ 

HVETFFQXEELTRSQEGMKLGENFLMFAMPP 

DDSKESKGK*FFQEMLDIMKAISDMMGKCTY 

PVLKEDAPRQHVETFFQVGINQKSRGHEVRR 

KFPDVCHAPR 


392 


1742 


A 


3281 


901 


521 


FFFGDGVSPCRQAGV* WHDLDSLQNLPPGFK 
RF S YL SLP S S W\D YRHVLPRQ ANFCIF/M *RRG 
FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCFALKGCLPRQKEGGTLNLI 


393 


1743 


A 


3283 


385 


3 


RNRSWPEFVLLGLSAGPQTQTLLFVLFWIC 
LLTVMGNLLLLVV1NADSCLHTPMYFFLGQL 
SFLDLCHSS VTAPKLLENLLSEKKTI SVEGCM 
A* VFFVFATGGTESSLLAVMAYDRYVAIRTR 
G 


394 


1744 


A 


3284 


575 


1054 


CIXCKADCDTCFNKKFCTKCKSGFYLHLGKC 
LDNCPEGLEANNHi>IECVSIVHCEVSEWNP 
W SPCTKKGKTCGFKRGTETRVREIIQHP S AKG 
NIXPPTNETRKCTVQRK3CCQKGERGKXGRE 
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Amino acid sequence (A=Alanine OCystcine, 
D^Aspartic Acid, E £= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
1— Isoleucinc, K—Lysine, L=Leucinev 
M=Methionine, N=Asparagine, P=Proline, 
Q=<jlutamine, R^Arginine, S=Serinc, 
T=Thrconinc, V=Valinc, W=Tryptopban, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=passible nucleotide deletion, \=possible 
nucleotide insertion 














RKRKKPNKGESKEAIPDSKSLESSKEIPEQREN 
KQQQ 


395 


1745 


A 


3286 


1 


340 


RVLYVPSMGFCILVAHGWQICISTKSVFKKLS 
WICLSMVILTHSLKTFHRNWDWESEYTLFMS 
AIJCVNKNNAKLWNNVGHALENEKNFERAL 
KYFLQATHVQPDDIGAHMNVGR 


396 


1746 


A 


3293 


1 


172 


GFRAVVMTVKTEAAKGTLTYSRMRGMVAIL 
IAFMKQRRMGLNDFIQKIANNSYACKQ 


397 


1747 


A 


3295 


12 


401 


AEPACGASSCTPPSLRSSSSQSVGPLRPGRPL 

WSEACAFL*AAAPQGPASPCCGLPSGFPRVW 

AQCCPPGGALRFPEGLGSVLSPRRCPQVSRGS 

GLSAVPQEVPSGFLGPGLRACPQEAPSRFLRA 

GLT 


398 


1748 


A 


3300 


1912 


2768 


KQRRWQNIQRKGPKRYTVIAGNSQSHQPMIFS 
MT RKI PK VTCRnVT ,PRfR AlfTFFTOTWMn^Y 

STSFLTDSYLKYIGWTLHDKHREVRVKCVKA 

LKGLYGNRDLTARLELFTGRFKDWMVSMIV 

DREYSVAVEAVRLLILILKNMEGVLMDVDCE 

SVYPIV*ASN*GLASAVGEFLYWKLFYPECEI 

RTMGGREQRQSPGAQRTFFQLLLSFFVESKSH 

SVTQAGVQWQFSAHRDLCLPGSSNSHVSASR 

VAGIAGAHRHTWLIYVFFSWRQGFAVLAGL 

VSNS 


399 


1749 


A 


3301 


536 


2391 


LRSYGCKAPSRISHLffiCOFLFLLLPSLLMGYSE 

SPPPITDSWAPFISLTHHVLSQSQSPLSSNCWI 

CLSTHTQ* FTALP ADLLTWTQSNVSLH1S YLAI 

PFLADSFLKPV/L*PGNSAKHLSFKLSSLSMVS 

GRAVALLHLIASGLTS1QTNTASSKPPIWGY\L 

STQTSFISPPPLCLSRTYPNPAHATMVGQVPQ 

SLCGLIFTL/RTPCRPSILHPNYKIISTSAWQKV 

LCFSGSPTIHTSLHLTTGSSFLSFHPIPGFPAAN 

SALYVSSLKGPPGKNVTIPSPVTGP QPPHRGS 

N/RLTVDKDNFFLSPKPNSLHQLPSQ\TPYQAL 

TGAALAGSYPIWENENTL5WLPTFTYNFCLST 

P^LFFI^nTO*YT^Cn\PANWSGTCTLVFOAPTT 

NILPPNQTILISVEASISSSPIRNKWALHLITLLT 

GLGITAALGTGIAGnTSITSYQTLFTTLSNTVE 

DMHTSITSLQRQLDFLVGVILQNWRVLDLLT 

TEKGGTCIYLQEECCFCVNESGIVHIAVRRLH 

DRAAEL*HQVADSWWQGSSLLRWIPWVAPF 

LGPLEFLFLLLMIGPCIFNLVSRFISQRLNCFIQ 

ASMQKHIDNIFHLCHV*YQSLRGNHSEAPEPR 

P 


400 


1750 


A 


3303 


2 


453 


THWRHSSGVPGSTTARRRRRELEIATSDNQE 
YYNRLCQEVTNRERNDQKMLADLDDLNRTK 
KYLEERLIELLRDKDALWQKSDALEFQQKLS 
AEERWLGDTEANHCXDCKREFSWMVRRHHC 
RJCGRIFCYY CCNNYVLSKHGGKKERCC 


401 


1751 


A 


3304 


1 


626 


MAPQHSSLDDKVPQQASTVCFEFQDILQHSQ 

CTEHKDSLWGPGARSQPFGAHNTRLSPDSCP 

EKTVLRALKDSRAGMPEQDKDPGVQENPDD 

QRRVPQGTGDAPSAFRPLWDNGGLSPFVSRP 

GPLERDLHAQRSEVTYNQRSQSSWMSSFPKR 

NAFVSPYSSMGQAQP/GLPKTNPIGESCCWEG 

LSLSTQILG* QKPSK YIPSLCKR 


402 


1752 


A 


3305 


1678 


172 


MELPSGPGPERLFDSHRLPGDCFLLLVLLLYA 
PVGFCLLVLRLFLGIHVFLVSCALPDSVLRRF 
WRTMCAVLGLVARQEDSGLRDHSVRVLISN 
HVTPFDHNIVNLLTTC STVSESEAES ATGRFP 
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Amino acid sequence (A=Alanine OCystemc, 
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F=Phenylalanine, GOlycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M=Memionine, N=Asparagine, P=Proline, 
QKUutamine, R=Arginine, S=Serine, 
T^Threonine, V= Valine, W«Tryptophan, 
Y=Tyrosinc, X=Unknown, *=Stop codon, 
A=possible nucleotide deletion, \=possible 
nucleotide insertion 














GAQLKAPLSPLAFRMEDTEALPLTPIL YPTCQ 
FFFFUHJOTLLAFSSPGSQPLLNSPPSFVCWSR 
GFMEMNGRGELVESIJGIFCASTRLPPTPLLLF 
PEKRATOGRRGLLRFSSWPFSTOD WOPT .TI O 

I 1 /L.rS irV 1 i^VJXV^AJ I. <1 'JVX OJ TT I I JiyL/ T V V^X l_r L Ly 

VQRTLVSV7VSDA^WVSELL\WSLFVPFTVY 

QVRWLRPVHRQLGEANEEFALRVQQXLVAKE 

LG\QTGTRLTPA\DKAEHMKRQRHPR\LRPQS 

AQSSFPPSPWVLSS/SDVQTGQTLGFREFKESF 

CPHVAIGVFIPERPWPKTGCCK'rLTIHLILL*G 

GPVSFSCPEVDIHPRG'PVPTQQASGLPSFPSYG 

PARGGVL* HPSAQQPLTFA\KSS\W ARAGRAL 

QERKQ\ALYEYARRRFTERRAPGGLD 


403 


1753 


A 


3307 


44 


447 


DPSPSLLAVALGLRAGERTRSGPGSSSPSGGIS 
GGASAGLASSPECACGRSHFTCAVSALGECT 
CIPAQWQCDGDNDCGDHSDEDGCILPTCSPL 
DFHCDNGKCIRRSWVCDSDNDCEDDSDEQD 
CPPRECEED 


404 


1754 


A 


3311 


409 


1 


PRHGWGRRVLGRDRPRLQKVKKSVKAIYIPG 
ODHVONEEIYARVLDKPGSNFLSRDNADLGT 
AFVKPSTLTK*LSAXLKNLLQGLSRNVIFTLDS 
LLKGDUCGVKGDLKKPFDKAWKDYETKFAK 
IEKEKREREWR 


405 


1755 


A 


3322 


12 


458 


AAVPVl^WDDPRVWRVRIFTWEDCIAGQA 

HPASKENDQMVDTIKKlTKWirWTYGDMVE 

PRPQMmPAVGAIOiK£LWKJLMAUCKK 

GKYTKPSQYNPNYMLELAHNDSVW 


406 


1756 


A 


3324 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAV 
MCVLLWALSLLQSILEWMFCSFLFSDVDSDN 
WCQILDFLTAVWLIPLI\LVLCGFTLVLLVRnC 
GSQKMPLTW.YVTILLTGLVFLFCSLPLSIQ*F 
LLYWIEKDLDDL 


407 


1757 


A 


3328 


213 


1841 


SGDLSPAJELM\^TIGDVIKQLmAHEQGKDID 

LNKVKTKTAAKYGLSAQPRLVDIIAAVPPQY 

RKVLMPKIJCAKPIRTASGIAWAVMCKPHRC 

PHISFTGN1CVY CPGGPDSDFEYSTQSYTGYEP 

TSMRAlRARYT)Pl^QTlUiRIEQLKQLGHSVD 

KWFTVTvlGGTFMAXPEEYRDYFIRNLHDALS 

GHTSNNIYEAVKYSERSLTKCIGITIETRPDYC 

MKRHLSDMLT^GCTRLEIGVQSVYEDVARD 

TNRGHTVKAVCESFHI^^SGFKWAHM^ 

DLPNVGLERDIEOFTEFFENP AFRFDGLKLYP 

i/Ul XI V ^JJLjl>XVLyi 1 'V<X X X->X X ui lX <u XVI XyV-JXuXVX^ X X 

TLV1RGTGLYELWKSGRYKSYSPSDLVELVA 
RILALVPPWTRVYRVQRDIPMPLVSSGVEHG 
NLRELAXARMKDLGIQCRDVRTREVGIQEIH 
HKVRPYQVELVRRDYVANGGWETFLSYEDP 
DODILIGLlJlLilKCSEETFRFELGGGVSlA^REL 
HVYG S WP VS SRDPTKFQHQ GFGMLLMEEA 
ERIAREEHGSGKIAVISGVGTRNYYRKIGYRL 
QGPYMVKMLK 


408 


1758 


A 


3335 


3 


467 


AIASPRAAGIRHELTSTMAAGKNKRLTKGGK 

KGAlCKKAV/DNIlNIGKxX\TRTQRTKIASDG 

LKGRVFEESLADLQND\TDGYLLRVI*VAFTT 

ERTNQI/REVF7^]PDSIGKDIEKACQSOT 

DDFARKVKIvn^KKPKFEIJRXLMELHGEGSS 


409 


1759 


A 


3338 


7 


1252 


PRWKNSARDERXSFPQNYYIQWLNGSLIHGL 
Wh^ASIJSNIXLFVLMPFAFFFLESEGFAGLK 
KGDlARlXETLGMLLLLAXLxLGIVWVASALID 
NDAASMESLYDLWEFYLPYLYSCISLMGCLL | 
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seq- 
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ng to first 

amino acid 
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sequence 
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nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutemic Acid, 
F^hcnylalanine, GNjlycine, H=Histidine, 
Msoleucine, K=Lysinc, L=Leucine, 
^Methionine, N=Asparagine, P=Prolme, 
Q=Ghrramine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, XKJnknown, *=Stop codon, 
^possible nucleotide deletion, V=possible 
nucleotide insertion 














UiCIWGUSRMFI^GQIXVKPTILEDLDE 
QIYIJTXEEEAJLQRPTKWAVFIRW/KYNIMELE 
QELENVKTUCIXI^RRKKASAWERNLVYPA 
VMVLLLIETS1SVLLVACNILCLLVDETAMPK 
GTRGPGIGNASLSTFGFVGAALEIIUFYLMVS 
SWGFYSLRFFGNFTPKKDDTTMTKIIGNCVS 
n.VlSSALPVMSRTLGITRFDLLGDFGRFNWL 
GNFYIVI^YNLLJAIVTTIXXVIUCFTSAVREE 
LFKAJU5UiKLHLPNTSRDSETAKPSVNGHQK 
AL 


410 


1760 


A 


3339 


127 


1433 


GSHRFSI^SPLDPEVGPYCDTPTMRTLFNLL 

WLALACSPVHTTLSKSDAKKAASKTLLEKSQ 

FSDKPVQDRGLVVTDLKAESVVLEHRSYCSA 

KARDRHF AGDVLG YVTP WN SHG YD VTK VFG 

SKFTQ1SPVWLQLKRRGREMFEVTGLHDVDQ 

GWMRAVRKHAKGL\P*CLGSCLRTGLTMISG/ 

YVLDSH)EIEELSKTVVQVAKNQHFDGFVVE 

VWNQLLSQKRVGLIHMLTHLAEALHQARLL 

AIXVIPPAITPGTDQLGMFTHKEFEQLAPVLD 

GFSLMTYDYSTAHQPGPNAPLSWVRACVQV 

LDPKSKWRSKILLGLNFYGMDYATSKDAREP 

WGARYIQTLKDHRPRMVWDSQVSEHFFEY 

KKSRSGRHVVFYPTLKSLQVRLELARELGVG 

VSI WELGQGLD YFYDLL* VGIAAS A VD VFFSK 

PWSE 


411 


1761 


A 


3342 


74 


2701 


VATRKLAKGFTQFAKMTEGTKKTSKKFKFFK 

FKGFGSFSNLPRSFTLRRSSASISRQSHLEPDTF 

EATQDDMVTVPKSPPAYARSSDMYSHMGTM 

PRPSIKKAQNSQAARQAQEAGPKFNLVPGGV 

PDPPGLEAAKEVMVKATGPLEDTPAMEPNPS 

AVEVDPIRKPEVPTGDVEEERPPRDVHSERAA 

GEPEAGSDYVKFSKEKYILDSSPEKLHKELEE 

ELKLSSTDLRSHAWYHGRJPREVSETLVQRN 

GDFLIRD SLTSLGD YVLTCR WRNQ ALHFKJN 

KVWKAGESYTHIQYLFEQESFDHVPALVRY 

HVGSRKAVSEQSGAUY CPVNRTFPLRYLEAS 

YGLGQGSSKPASPVSPSGPKGSHMKRRSVTM 

TDGLTADKVTRSDGCPTSTSLPRPRDSIRSCA 

LSMDQIPDLHSPMSPISESPSSPAYSTVTRVHA 

APAAPS AT ALP ASP VARRS SEPQLCPGS APKT 

HGESDKGPHTSPSHTLGKASPSPSLSSYSDPDS 

GHYCQLQPPVRGSREWAATETSSQQARSYGE 

RLKELSENGAPEGDWGKTFTVPIVEVTSSFNP 

ATFQSLLIPRDNRPLEVGLLRKVKELLAEVDA 

RTLARHVTKWCXVARILGVTKEMQTLMGV 

RWGMELLTLPHG\RKLRLDLLERFHTMSIML 

AVDILGCTGSAEERAALLHKT1QLAAELRGT 

MGNMFSFAAVMGALDMAQISRLEQTWVTLR 

QRHTEGAILYEKXIJCPFLKSLNEGKEGPPLSN 

TTFPHVLPLITLLECD S APPEGPEP WGSTEHG V 

EWLAHLEAARTVAHHGGLYHTNAEVKLQG 

POADTXPT T P\/I7CT'PT?f*M^>rD T T XX/OQ^O A COCA A 

r AKr EtLtLtC. V r o 1 r«r I4MKJLL WO o Ao o oyA 
RRYEKFDK VLTAL SHKLEPA VRS SEL 


412 


1762 


A 


3347 


1 


898 


IDRAAECRTKPLPMAVSIRGNADSIVACLVLM 

VLYLIK3CRLVACAAVFYGFAVHMKIYPETYI 

LPITLHLLPDRDNDKSLRQFR YTFQ ACL* ELL 

KRLCNRTALMFVAVAGLTFFALSFGFYYEYG 

WEFl^HTYFYHLTRRDIRHNFSPYFYMLYLT 

AESKWSFSLGIAAFLPQLILLSAVSFAYYRDL 

VFCWFUHTSIFVTFNKVCTSQYFLWYLCLLPL | 
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F=Pbenylalanine, G=Glycine, H^Hisn'dine, 
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QKjlutamine, R=Aiguiine, S=Serine, 
T^Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop cod on, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














VMPLVRMP WKRAWLLMLWFIGQ AMWLAP 
AYVLEFQGKNTFLHWLAGLFFLLINCSILlQn 
SHYKEEPLTERDCYD 


413 


1763 


A 


3361 


3 


474 


PIPVRWNSLEGRLLRGYEQHANDGKDYISRN 

*DLRSWTAADMAAQITKRKWEAEEFAEQIKA 

YLEGTCVTRAJITHLENGKETLQLTEQSSQPTI 

PIVGrVAGLVIXGAVVTGAVVSAVMCRKKNS 

GHFLPTDRVSYSEAASSDHAQGSDVSLTACK 

V 


414 


1764 


A 


3363 


1488 


453 


HQDLELKKKJLKTYNPDYDEDL VQEAS SED VL 

GVHMVDKDTERDIEMKRQLRRLRELHLYST 

WKKYQEAMKTSLGVPQRERDEGSLGKPLCP 

PFTT <sPTT Pfi<?VKK RVPFP^FDHT FFFTAFHT P 

EASNQSLLTVAHADAGTQTNGDLEDLEEHGP 

GOTV^FPATFVITh/fMFGDPDTT AFT T FRDVT O 

ELSSYNGEEE\DPEEVKTSLGVPQRGDLEDLE 

EHWGQTVSEEATGV1HMMQVDPATLAKSDL 

EDLEEHVPEQTVSEEATGVHMMQVDPATLA 

KQLEDSTTTGSHQQMSASPSSAPAEEATEKTK 

VEEEVKTRKPKKKTRKPSKKSRWNVLKCWD 

IFNIF 


415 


1765 




3369 


433 


315 


PSFSPSL 


416 


1766 


A 


3373 


42 


651 


RQEKMGIXjEIGASGVLRSMLKERKKQNMKG 
NGNVTLTPLLPAVQCGCHLQPAGRSPLPSSHS 
APGLCSPLHPLQPQQEASTCPSGTLQGREKAA 
PGQGRPLCSLWAGGAGA\PGERGAEGRGPSD 
QAPDPKSGP^^l^PGLGAPAEVRT^HNVPHNL 
RRPPLP*ARGK*PPNSGCPWSEGRAKQPLSCG 
PKPQCSLPSQVPGDTH 


417 


1767 


A 


3382 


2 


2061 


EAQDPRACGPD AGGRPAARD APGN SLRPPPS 

SPP/GWPGQLRLLPRVPGSELRCGKPERGRLP 

ASPPGKIRGWPPGISKRPGLGGRSFPPGFAPRT 

W1^EARGPSVQSLPPIFSPQSAQTTAR*RPGAP 

KNAGRCGGA\RGPRL SLGPPPGPPP AP ALP AR 

ASAGAGAAAAALAVGGVRGAGGARGTGGY 

GHCSGR/PTGRTGPGPQGPGPPMPARPR*AS\S 

TRGSRRGPGSRPARAAAAPRAGDHGRRPVRV 

HLRQHTAV*EPRLGDATAPPGGAAGPGAPAP 

R\GPGWDCAIXPSPGPRSPRAVGCAEPEIWDP 

SPRRGTSP VPS VRSLRSEPANPRLGLP ALLN S Y 

PLKGPGIPPPWGPRTQTGHVIITVQPSGSCIEH 

SKSLD/RGPWGAPPWGPSSSGLCSPKLATAGP 

SMDHANRTKGPGVPTSNRCFSHIPGXGDGCSD 

HSSCEGHPDUUGREMPAAPGLSELERVRFT 

VGCGGJLASGISSASVSGLSPNRAGGPGQGDW 

EMYPVSWQTQESGGQG/SPKTGR*VGMLQA 

GAGSLQGGTGDGVWGLWEDGP/RG*DSPLPS 

GTGTEP*TPTTSIPFFPQPSGVYPSRATLLPMPS 

Y*ALGPSANKSEKPLLSFLYRGLCCRISLQLA 

KGIGQLSEffLLNVETAFWSNlWVTYFRK 


418 


1768 


A . 


3398 


304 


2121 


l^EEEEDEDDDDNNEEEEFECYPPGMKVQV 
RYGRGKNQKN1YEASIKDSDVEGGEVLYLVH 
YCGWNWYDEWIKADK1YRPADKNVPKJKH 
RKKKNKLDKEKDKDEKYSPKNCKPPALGPN 
PPFQTNP1SWKWYPKLDLTDAKNSDTAHIKSI 
EITSILNGL^ASESSAEDSEQEDERGAQDMDN 
NGKEESK1DHLTKNRNDLISKEEQNS S SLLEE 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, \=possible 
nucleotide insertion 














NKVHADLVISKPVSKSPERLRKDIEVLSEDTD 
YEEDEVTKKRKDVKKDTTDKSSKPQ1KRGKR 
RYCNTEECLKTGSPGKKEEKAKNKESLCMEN 
SSNSSSDEDEEETKAKMTPTKKYNGLEEKRK 
ST R TTGFY SGF SEV AFX R TKJ T "WN^DFRT msK 

RAXDRKDVWSSIQGQWPKKTLKELFSDSDTE 
AAASPPHPAPEEGVAEESLQTVAEEESCSPSV 
ELEKPPPVNVDSKPIEEKTVEVNDRKAEFPSS 
GSNFSA*IPLPYLHLNRLHQSL*QKGSRQQSS 
VTVSEPLAPNQEEVRSIKSETDSTIEVDSVAGE 
LQDLQSERE*LASRF* CQCELKQ** SARTRTS* 
KSL YRSEKSERCSGRRKFIKKAEKKP* SNSGK 
QQKEGK 


419 


1769 


A 


3399 


206 


463 


QRECLSMGQAG1QIGDACWELYCLEHGIQP 
NGVVLDTQQDQLENAKMEHTNASFDTFFCE 
TRAGKHWRAU^LEPTVBDGIR 


420 


1770 


A 


3408 


1010 


6S5 


RRLSFFFMWSSVLVTQARVQWRDLGSPQPLP 
PGFKRFSCLSLPSSWDYRHPSPRPVNF/HVFLV 
VMGFHHVGQAGLELLTSGDLPALASQSARIT 
GVNHCAQPRGHFH 


421 


1771 


A 


3409 


355 


1326 


ADSNLIESCWQELGLGPWGGDWRVEQVGAS 
ASLRPPRJEVCSIRPLFTAVSLLSLFLSAFWLGL 

LILY or LrCiy&r r^EiJyilj I X^OJCi X nC/JS. V 2vOV^VJV^\^.Li 

QQLQAELDKLHKEVSTVRAANSERVAKLVP 

QRLNEDFVRKPDYALSSVGASIDLQKTSHDY 

ADRNTAYFWNRFSFWhTi'AJ^PTVIIJEPH^ 

GNCWAPFXjDQGQVYIQLPGRVQLSDITLQHP 

ppsvehtggansaprdfavfft lsffthogi o 

VYDETEVSLGKFTFDVEKSEIQTFHLQNDPPA 

AFPKVXIQILSNWGHPRrrCLYRVRAHGVRT 

SEGAEGSAQGPH 


422 


1772 


A 


3412 


2 


421 


EFDAQPSIGALVVFKRP^ATTGSDPGPKRGMN 
YLVSCSMRSPES GKGEPGTARD YTPMGRPPP 
PVPSVSPGPLPGSLAIAPHSPEPHPWEQQPPRG 
OAR3PPGGWLGSAT/RVRRPHNHP/RGH/HSP 
VDTAGAPASPGPDVCE 


423 


1773 


A 


3420 


91 


706 


DAQRAIYSSVGPAVSLRQRQQDGAVKESGR/ 
RGGVRSFSRAAAAMAPIKVGDAIPAVEVFEG 
EPGNKVMAELFKGXXGVLFGVPGAFTPGCS 
KTF^PGFVEQ AEALKAKG VQ VV A CL S VND A 
FVTGEWGRAHKAEGKV1UXADPTGAFGKET 
DIXLDDSLVSIFGNRRLKRFSMVVQDGIVKA 
LNVEPDGTGLTCSLAPNIISQL 


424 


1774 


A 


3421 


4 


7688 


RQVTRVGTRVLGSTTAAVFLSVEDDNDNAPQ 

FSEKRYWQVREDVTPGAPVLRVTASDRDKG 

SNAVVHYSIMSGNARGQFYLDAQTGALDVV 

SPLDYETTKEYTLRVRAQDGGRPPLSNVSGL 

VTVQVLDINDNAPIFVSTPFQATVLESVPLGY 

LVLHVQAJTOADAGDNARJLEYRLAGVGHDFP 

FnNNGTGWISVAAELDREEVDFYSFGVEAR 

DHGTPALTASASVSVTALDVNDNNPTFTQPE 

YTVRLNEDAAVGTSVVTVSA\a>RDAHSVITY 

QITSGNTRNRFSITSQSGGGLVSLALPLDYKLE 

RQYVIvVVTASDGTRQDTAQIVVNVTDA>rm 

RPVFQSSHYTVNVNEDRPAGTTVVLISATDE 

DTGl^ARnTFMEDSlPQFRIDADTGAVrrQA 

ELDYEDQVSYTLAITARDNGJPQKSDTTYLEI 

LVNDVNDNAPQF1JRDSYQGSVYEDVPPFTSV 

LQISATDRDSGLNGRVFYTFQGODDGDGDFI 
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Y^Tyrosine, X=Unknown, * ia Stop codon, 
/=possible nucleotide deletion, \=possible 
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VESTSGIVRTLRRLDRENVAQYVXRAYAVDK 

GMPPARTPMEVTVTVLDVNDNPPVFEQDEFD 

VFVEENSPIGLAVARVTATDPDEGTNAQIMY 

QIVEGNPEVFQLDIFSGELTALVDLDYEDRPE 

Y\O.VIQATSAPLVSRATVH\TUXDRNDNPPV 

LGNFEOJ^NNYVTNRSSSF^ 

DISDSLTYSFERGNELSLVLLNASTGELKLSR 

ALDNNRPLEAIMSVLVSDGVHSVTAQCALRV 

TIJTDEMLTHSnLRLEDMSPERFLSPLLGLFIQ 

AVAATLATPPDHVWFNVQRDTDAPGGHILN 

VSLSVGQPPGPGGGPPFLPSEDLQERLYLNRS 

LLTAISAQRVLPFDDN1C1JIEPCENYMRCVSV 

LRFDSSAPFIASSSVLFRPIHPVGGLRCRCPPGF 

TGDYCETE VDLCY SRPCGPHGRCRSREGG YT 

CLCRDGYTGEHCEVSARSGRCTPGVCKNGGT 

CVNLLVGGFKCDCPSGDFEKPYCQVTTRSFP 

AHSFnTRGLRQRFHFTLALSFATKERDGLLL 

YNGRFNEKHDFVALEVIQEQVQLTFSAGEST 

TTVSPFVPGGVSDGQWHTVQLKYYNKPLLG 

QTGLPQGPSEQKVAWTVDGCDTGVALRFGS 

VLGNYSCAANQGTQGGSKKSLDLTGPLLLGG 

VTOLPESFPVRMRQFVGCMRNLQVDSRHIDM 

ADF1 ANN GTVPGCP AKKNVCD SKTCHN GGTC 

VNQWDAFSCECPLGFGGKSCAQEMANPQHF 

LGSSLVAWHGLSLPISQPWYLSLMFRTRQAD 

GVLLQAITRGRSTITLQLREGHVMLSVEGTGL 

QASSLRLEPGRANDGDWHHAQLALGAIGGP 

GHAILSFDYGQQRAEGNLGPRLHGLHLSNITV 

GGIPGPAGGVARGFRGCLQGVRVSDTPEGVN 

SLDPSHGESINVEQGCSLPDPCDSNPCPANSY 

CSNDWDSYSCSCDPGYYGDNCTNVCDLNPC 

EHQSVCTRKPSAPHGYTCECPPNYLGPYCET 

RIDQPCPRGWWGHPTCGPCNCDVSKGFDPDC 

NKTSGECHCKENrTVTtf^ 

SLSRVCDPEDGQCPCKPGVIGRQCDRCDNPF 

AEVTTNGCEVNYDSCPRAIEAGIWWPRTRFG 

LPAAAPCPKGSFGTAVRHCDEHRGWLPPNLF 

NCTSITFSELKGFAERLQRNESGLDSGRSQQL 

ALLLRNATQHTAGYFGSDVKVAYQLATRLL 

AHESTQRGFGLSATQDVHFTENLLRVGSALL 

DTANKRHWELIQQTEGGTAWLLQHYEAYAS 

A1AQNMRHTYLSPFTTVTPNIVISVVRLDKGN 

FAGAKLPRYEALRGEQPPDLETTVOLPESVFR 

ETPPVVRPAGPGEAQEPEELARRQRRHPELSQ 

GEAVAS\aiYRTLAGLLPHNYDPDKRSLRVPK 

RPnNITWSISVHDDEELLPRALDKPVTVQFR 

LLETEERTKPICVFWNHSILVSGTGGWSARGC 

EVVFRNESHVSCQCNHMTSFAVLMDVSRRE 

NGE1LPLKTLTYVALGVTLAALLLTFFFLTLL 

RURSNQHGIRRNLTAALGLAQLVFLLGINQA 

DI^FACTVIAILLHFLYLCTFSWALLEALHLY 

RALTEVRDVNTGPMRFYYMLGWGVPAFITG 

LAVGLDPEGYGNPDFC^SIYDTLIWSFAGP 

VAF A VSM S VFL YILAARASCAAQRQGFEKKG 

PVSGLQPSFAVLLLLSATWLLALLSVNSDTLL 

FHYLFATCNCIQGPFIFLSYVVLSKEVRKALK 

LACSRKPSPDPALTTKSTLTSSYNCPSPYADG 

RLYQP\YGDSAGSLHSTSRSGKSQPSYIPFLLR 

EESALNPGXQGPPGLGGIPGR/LCFLGRFKDQQ 

H\DS*TRDFDSDLSLEDDQSGSYASTHSSDSEE 
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Y = Tvrosine. X=TJnknown_ *=StoD cod on. 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














EEEEEEEEAAFPGEQGWDSLLGPGAERLPLHS 
T7KDGGPGPGKAPWPGDFGTTAKESSGNGAP 
EERLRENGD ALSREGSLGPLPGS SAQPHKGH. 
KKKCLPTISEKSSLLRLPLEQCTGSSRGSSASE 
GSRGGPPSRPPPRQSLQEQLNGVMPIAMSDCA 
GTVDEDSSGSEFLFFNFLH 


425 


1775 


A 


3429 


155 


1417 


GEPAVQSCDCGCTQRSCPWLLVAPGLLSSSSS 
RAASVREAEDAPLQPASIHFVSQGSRGPEGSL 
GSAECLPGDPLGARRATRAHSPVPGPPPSLPA 
AGTA VKRGLQPG* GA/GATSTPGTG AATGGL 
CGPAWAAPSAVGPCCCCPSISTTPSQMRSARP 
ct an p^wA^\Pf?TFWPPnpnnpnpQ*r>i p^v* 

OJ-fVJv^i->ro w/\ovr vJ I JuiXi i\Ji v^vijr vj r o i/Lw v 

KREFQRGPWAGMVILHRISAADPARAPGPDS 
NLQS ALQQP ATGCSEPAA VYSPPIGLWG A* * P 
EYG*PQHSLPG*TAPADR*P\AGIKDRVYSNSI 
YELLENGQRAGTCVLEYATPLQTLFAMSQYS 
Q AGFSREDRLEQ AKLFCRTLEDILAD APES QN 
NCRLIAYQEPADDSSFSLSQEVLRHLRQEEKE 
EVTVGSLKTSAVPSTSTMSQEPELLISGMEKP 
LPLRTDFS 


426 


1776 


A 


3431 


1662 


369 


AIWWLSWLQHDLLPTPTQVAIDFTASNGDPR 
SSQSLHCLSPRQPNHYLQALRAVGGICQDYD/ 
SVGESGAGGNRQGGLAQRIPQLFLLPSDICRFP 
AFGFGAREPPNFEVG*MRGKEGDGGRVSQAE 
KAGPHCSRLALTG\SHDFAINFDPENPECEGK 

PfinFT-TT PPT PATVrT HTnAfYTPl PPAHT PVP^T 

HPRPVrT\EISGVIASYTAR(XPQIQLYGPThIVAP 

JJNRVAEPAQREQSTGQATKYSVLLVLTDGV 

VSDMAETRTAJVRASRLPMSIIIVGVGNADFS 

DMRLLDGDDGPLRCPRGVPAARDIVQFVPFR 

DFKDVSPPGPFRLKDSSASHPPKSDLRLPPFD 

VLLRTREPSWPP* SPTSPSDDP ASPTLPLTPNHI 

TVPTL\AAPSAI^CV1AEVPRQVVEYYASQ 

GISPGAPRPCTLATTPSPSP 


427 


1777 


A 


3446 . 


79 


9748 


GCQSCWPAWPRLRPvRGPASAGARLGRKAPW 

GLPGRVQIXjRPLI^CTYXRPRAPFlAPVLSGA 

ASRPEASGDCRAGRETAMATLE1Q.MKAFESL 

KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPAVAJEEPUiRPKKEI^ATKKDRVNHCLTIC 

ENTVAQSVRNSPEFQKLLG1AMELFLLCSDDA 

ESDVRMVADECLNKVIKALMDSNLPRLQLEL 

YKEIKK^GAPRSLRAALWRFAELAHLVRPQK 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KIMASFGNFA^TONEIKVLLKAFIANLKS SSPTI 

RRTAAGSAVSICQHSRRTQYPYSWLLNVLLG 

LLVPVEDEHSTLLJJLGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNVVTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGSIVEU 

AGGGSSCSPVLSRKQKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

SAGHDITTEQPRSQHTLQADSVDLASCDLTSS 

ATDGDEEDILSHSSSQVSAVPSDPAMDLNDG 

TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGE-PDEASEA 

FRNSSMALQQAHLLICNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCRIKGD1GQSTODDS 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

SVKALALSCVGAAVALHPESFFSKLYKVPLD 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possibIe nucleotide deletion, V=possible 
nucleotide insertion 














TTEYPEEQYVSDILNYIDHGDPQVRGATAILC 

GTL1CSILSRSRFHVGDWMGTIRTLTGNTFSL 

ATX:iPU^TUa5ESSVTCia^CTAVRNCVM 

SLCSSSYSELGLQLUDVLTLRNSSYWLVRTEL 

LETI^EIDFRLVSrlXAKAENLHRGAHHYTGL 

UCLQERVUWVVIHLLGDEDPRVRHVAAASL 

IRLVPKLFYKCDQGQADPWAVARDQSSVYL 

KIXMHETQPPSHFSVSTITRIYRGYr^PSrrD 

VTMENNLSRVIAAVSHELITSTTRALTFGCCE 

ALCLLSTAFPVCIWSLGWHCGVPPLSASDESR 

KSCTVGMATMILTLLSSAWFPLDLSAHQDAL 

ILAGNLLAASAPKSLRSSWASEEEANPAATK 

QEEVWPALGDRALVPMVEQLFSHLLKVINIC 

AHVLDDVAPGPAIKAALPSLTNPPSLSPIRRK 

GKEKEPGEQASVPLSPKKGSEASAASRQSDTS 

GP VTTSKS SSLGSFYHI^S YLKLHD VLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDJGKCVEEILGyLKSCFSREPMMATVC 

VQQIXKTLFGTNLASQFDGLSSNPSKSQGRA 

qrlgsssvrpglyhycfmapythftqalada 

slrnmvqaeqendtsgwfdvlqkvstqlkt 

nltsvtknradknaihnhirlfeplv^ 

ytiticv qi^kqvldllaqlvqlrvnycll 

dsdqvhgfvlkqfeyievgqfreseaiipniff 

flvllsyeryhskqiigepkiiqlcdgimasgr 

kavthaipalqpivhdlfvlrgtokadagke 

letqkevwsmllrliqyhqvlemfilvlqq 

chkehedkwkrlsrqiadolpmlakqqmhl 

dshealgvlntlfeilapsslrpvdmllrsmf 

vtpotmasvstvqlwisglljulrvlisqsted 

rvlsriqelsfsp ylisctvinrlrdgd ststle 

ehsegkqlknlpeetfsrfllqlvgilledivt 

kqlka^seqqhtfycqelgtllmclihifks 

gmfrrjtaaatrlfrsdgcggsfytldslnlr 

arsmitthpalvllwcqilllvnhtdyrww 

aevqqtpkrhslsstk1xspqmsgeeedsdla 

aklgmcnreivrrgalilfcdyvcqnlhdse 

hltwlivnhiqdli slsheppvqdfisa vhrns 

AASGmQAIQSRCEhn^TrTMLiCKTLQCLEGI 

HLSQSGAVLTLYVDRLLCTPFRVLARMVDIL 

ACRRVEMLLAANLQSSMAQLPMEELNRIQEY 

LQSSGLAQRHQRLYSLLDRFRLSTMQDSLSPS 

PPVSSHPLDGDGHVSLETVSPDKDWYVHLVK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLIJVPCLSLGMSEISGGQKSALFEA 

AREVTLARVSGTVQQLPAVHHVFQPELPAEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

LVWSKLPSHLHLPPEKEKDIVKFVVATLEAL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSWSSTEFVT^CSLrV'CWIFILEAVAVQPG 

EQLLSPERRTNTPKAI SEEEEE VDFNTQNPKY1 

TAACEMVAEMVESLOSVl.ALnHXRN^GVPA 

FLTPLLRNHISL ARLPL VNS YTR VPPL VWKLG 

WSPKPGGDFGTAFPEIPVEFLQEKEVFKEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQAITSLVLSAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRK 

LSnRGIVEQElQAMVSKREhQATHHLYQAWD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKLGQVSIHSVWLGNSITPLREEEWDEEEEEE 
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lH\J. 01 
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seq- 
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SEQID 
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seq- 
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nou 


SEQ 

ILf ViKJ. 

in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 
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correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D^Aspartic Acid, E=01utanuc Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Memionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Vaiine, W=Tiyptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL 

LELYSRWILPSSSARRTPAILISEWRSLLVVS 

DLFTERNQFELMYVTLTELRRVHPSEDEILAQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGILYVLECDLLDDTAKQLI 

PVISDYLLSNLKGIAHCVNIHSQQHVLVMCAT 

AFYLDBNYPLDVGPEFSASnQMCGVMLSGSE 

Co 1 roil i nLAl^ULiiKLJLXbtAjLbKLDAJ^LV 

KLSVDRVNVHSPHRAMAALGLMLTCMYTG 

KEKVSPGRTSDPNPAAPDSESVTVAMERVSVL 

FDRIRKGFPCEARWAR1LPQFLDDFFPPQDIM 

NKVIGEFLSNQQPYPQFMATVVYKVFQTLHS 

1 yJ\{ o jM V t\D W VIVlLoLfbiNr 1 yKAr V AMA J Wo 

LSCFFVSASTSPWVAAILPHVISRMGKLEQVD 
VNLFCLVATDFYRHQIEEELDRRAFQSVLEV \ 
VAAPGSPYHRIXTCLRNVHKVTTC 


428 


1778 


A 


3449 


3 


430 


NSRPSPSAALVEVLLRSGSTFPHTVSGGWAA 
WGPWSSCSRDCELGFRVRKRTCTNPEPRNGG 
LPCVGDAAEYQDCNPQACPVRGAWSCWTS 
W brUoAoUuLrvjrl i VJK, 1 KoL- i or ArSPObDICL 
GLHTEEALCATQACPEGWS 


429 


1779 


A 


3464 


583 


3 


DALDRRYLERCHPAAGGWVGEGE*ALCQKT/ 

RFSGVLEPPLPSLKDGGRFPAWPRSCSKSLR 

AAFTSQFFPSRRSRASPGSAPVGNGQNLTEQHP 

CPGSCDPQVLSASWM*VEHRSKFRPPP*NSTI 

PPES/RS* QGGTVQTGQHSSGREAGS WRARGR 

NAGRR*KGGGKJGTKQGAVRARKECRGEMA 

SGETDSE 


430 


1780 


A 


3473 


2802 


270 


FRMRIFLHCPWNQQMWKIWNLLETSLESCKA 

H1^IQKLLKER\Q\QLPVFKHRDSIVETLKRHR 

VVVVAGET\GSGKSTQVPHFLLEDLLLNEWE 

ASKCNIVCTQPRRIS A VSLANR VCDELGCEN G 

PGGRNSLCGYQIRMESRACESTRJLXYCTTGV 

LLRKLQEDGIXSNVS^HMFIVDEV\HER\SVQS 

DF1XIILKEILQKRSDLHLILMSATVDSEKFST 

YFTHCPELRISGRSYPVEVFHLEDIIEETGFVLE 

KDSEYCQKFLEEEEEVTINVTSKAGGIKKYQE 

Y1PVQTGAHADLNPFYQKYSSRTQHAJLYMN 

PHKINLDLILELLAYLDKSPQFRMEGAVLIFL 

PGLAHIQQLYDLLSNDRRFYSERYKVIALHSI 

LSTQDQAAAFTLPPPGVRKIVLATNIAETGrn 

PDWFVIDTGRTKENKYHESSQMSSLVETFVS 

KASALQRQGRAGRVRDGFCFRMYTRERFEG 

FMDYSVPEILRVPLEELCLfflMKCNLGSPEDF 

LSKALDPPQLQVISNAMNLLRKIGACELNEPK 

LTPLGQHLAALPVNVKIGKMLEFGAIFGCLDP 

VATT A A V\jfTT? irCPT7TTl>T/T-P VTVC ATYf AVOAI 

AMAD SDHLTIYN A YLG WKKARQEGG YRSEI 

TYCRIC^^NRTSLLTLEDVKQELIKLVKAAGF 

SSSTTSTSWEGNRASQTLSFQEIALLKAVLVA 

GLYDNVGKJOYTKSVDVTEKLACIVETAQGK 

AOVHPSSVNRD1 OTHGWT T YOFKTRYAR VY 

URETTLITPFPVLlJGGDIEVQHREPJXSroG^ 

IYFQAPVKLA.VIFKQLRVLIDSVLRKKLENPK 

MSLENDKILQnTELIKTENN 


431 


1781 


A 


3474 


1 


441 


FRP APGH VQP* GGS S AAAGGGLL SHPRPCQQ 

PCPPAPAPSRPRSLGSLGQRVPAALATAAQEL 

PATLGGDGGKPALTAGEAALPGLHRSGVPAA 

AARC*PCT/SRPT*STLSPTQAAWWCRPSRRQ 

QRGEASTGGASGRRCGSCFQV 
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Amino acid sequence (A=Alanine OCysteine, 




WO* nf 


hrwH 
uuu 


m NO- 
LL/ 


beginning 


nucieonae 


D=Aspartic Acid, E=Glutamic Acid, 


nucl- 


peptide 




in 


nucleotide 


location 


F=Phenylalanint, G=Glycbe, H=Histidine, 


eotide 


seq- 




USSN 


location 


corresponding 


I=Isoleucine, K=Lysine, L^Leucine, 


seq- 


uence 




09/496 


correspond: 


to last amino 


M=Methionine, N=Asparagine, P=Proline 1 


uence 






914 


ng to first 

amino arid 

residue of 

peptide 

sequence 


acid residue 
of peptide 
sequence 


QKihitamine, R«=Arginine, S-Serine, 
i i iu cuuiiic, v— vamnc, tt — i lypiopiwin, 

Y=Tyrosme, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


432 


1782 


A 


3478 


416 1 


23 


QLRM.TLPNFKTY/YSS*IIEIAWH**KNMQID 

QWrTUtESPEIDLCKYS*I rf SFDKEAKAIK/WKE 

CSLFNKWOYKlWM/UfVQKKW 

QKLKXSKW1KDLNVECRITK1JJDQEYPGDLGY 

SRALNSGSR 


433 


1783 


A 


3504 


1876 


552 


CLAPCSPQPEKNGMQPLLLLLPPLLYQQLLHS 

SLGAPGESTLLVRTSKLLVGLGLQLLVWLLL 

QTRSliALQLHLTSSAPLLAAPTA VCSCSRCS 

APRSRCV ARPAARTGLPTPAPASSPAPAASPA 

PAASPAPAESTAXPQPLILLPKP/PPAPGAPPPRP 

uArPPKrAAbl^rAAbrAPPAAbPVLTASPPLP 

AASPSPAASPAPPAASPVLTASPPLPAASPSPA 

ASPAPPAASPVLTASPPLPAASPALAASPVHT 

ASPPVHVASPPVHTASPPVHVASPPVHTASPP 

VHVASPPVHTASPHVHVASPPVHVASPPVHV 

s\2>rr vril Aorr V xl V Ajrr V n l Abrii V hi V Abrr 

VHTASPPVHVASPPVHVASPPVHVAYPPVHV 

ASPPVHVASPPVHVASPPVSCSGDSTSDCFPP 

QPGAVFPHSLAPSLGGWSHLVAALP 


434 


1784 


A 


3516 


142 


590 


GGVNRPRSETEQVKTPVLISSWDYRHPPPRPA 
SFFWLV*TGRTAljyRMVLISWPCDLPTSASQ 
SAGITGVRHHA\RLLYFEQESHSVTQAGW\VQ 
WHNLGSLQPLSLEDRLSPGVLGCSALCRSGV 
RTKFGENMVTSRERGTTRLPKEG 


435 


1785 


A . 


3529 




3161 


MSLVRAALEALDELD1JGVKGGPQSVIHVLA 

DEVQHCQSILNSLLPRASTSKEVDASLLSWS 

FPAFAVEDSQLVELTKQEI1TKLQGRYGCCRF 

LRDGYKTPKEDPNRLYY/ENPAELKLFENIEC 

EWPLFWTYFILDGVFSGNAEQVQEYKEALEA 

VUKGKNGVPLLPELYSVPPDRVDEEYQNPHT 

VDRWMGKLPHMWGQSLmGSLMAEGFLA 

PGELDPLNRRF STVPKPD VVVQ VYPSLPHGC S 

SKSPSHQCTnsmrraOTAPVSII^ETEEIKTIL 

KDKGIYVETIAEVTPIRVQPARILSHIYSSLEIF 

1J»FU^SVSCK^NRMKLSGRPYRHMGVLGTSK 

LYDIRKTIFTFTPQF1DQQQFYLA1J>NKMIVE 

MLRTDLSYIXSRWRMTGQPTITFPISHSMLDE 

DGTSLNSSILAALRKMQDG^TGGARVQTGKL 

SEFLTTSCCTHLSFMDPGPEGKLYSEDYDDN 

YD YLESGNWMND YD STSHARCGDEVARYL 

DHLLAHT APHPKL APTS QKGGLDRFQ AAVQT 

TCDLMSLVTKAKELHVQNVHMYLPTKLFQA 

SRPSFNLLDSPHPRQENQVPSVRVEIHLPRDQ 

SGEVDFKALVLQLKETSSLQEQADILYMLYT 

MKGPDWNTELYNERSATVRELLTELYGKVG 

EIRHWGLIRYISGILRKKVEALDEACTDLLSH 

QKHLTVGLPPEPREKTISAPLPYEALTQLIDEA 

SEGDMS1SILTQEIMVY1AMYMRTQPGLFAE 

MFRLRIGLIIQ VMATEL AH SLRCS AEEATEGL 

SNVSPAISIHEIGAVGATKTERTGIMQLKSEIK 
OSPGTSMTPSSGSFPSAYDOOSSKDSROGOW 
QRRRRLDGALNRVPVGFYQKVWKVLQKCH 
GLSVEGFVLPS STTREMTPGEIKFS VHVES VL 
NR VPQPEYRQLL VE AILVVLTMLADIE AHSTG S 
HAVEKIVH1ANDLFLQEQKT1>GADDTK4IJ\XD 
PASGICTLLYDSAPSGRFGTMTYLSKAAATY 
VQEFLPHSICAMQ 


436 


1786 


A 


3546 


73 


393 


CP*LTWELLEVKKAEVLQDSLDGRYSTPSSCL 
EQPDSCRPYGRSFYALEEKHVIFSLDVGETON 
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Amino acid sequence (A=Alanme C=Cysteine, 

L^ASpfiTUC AC1Q, C^OIUiamiC AC3CL, 

F=Phenylalanine J 0=Glycine, PMDstidine, 

M^ethionine, N=Asparagine, P=Prolme, 
Q=Ghitaminc, R=Argmine, S*=Serine, 
^Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, +=Stop codon, 
possible nucleotide deletion, V=possible 
nucleotide insertion 














KGKGKTIRG1*TFKGRKGGTY QREHDANPLA 
PXSARSCWMRKG 


437 


1787 


A 


3554 


5157 

i 


2939 


AVRAEPGLEELSSGLRAHSPSATTVCEPEAQG 

SASGCRYAAHPHWGLGGAAAAGGSWEPQPP 

RPVCEPAGRGKPHPPAAPRSPLLPGSRRRPHA 

AQPGARARTSPPPASARNMAARPAATLAWSL 

LLLSSALLREGCRARFVAERDSEDDGEEPWF 

PESPLQ SPTVLV A VLARN AAHTLPHFLGCLER 

LDYPKSRMAIWAATDHNVDOTTEIFREWLK 

NVQRLYHYVEWRPMDEPESYPDEIGPKHWP 

TSRFAHVMKLRQAALRTAREKWSDYILFIDV 

DNFLTNTQTLNLL1AENKT1VAPMLESRGLYS 

NFWCGITPKGFYKRTPDYWQIREWKRTGCFP 

WMVHSTTTJDLRKEASDKLTFYPPHQDYTW 

TFDDIIVFAFSSRQAGIQMYLCNREHYGYLPIP 

LKPHQTLQEDIENLIHVQIEAMIDRPPMEPS Q 

YVSVWKYPDKMGFDEIFMINLKRRKGQGGD 

n\lTT DTT \TCf\T3TC\7Vl\PD AXmf^V AT vn*0/"YI V A 

KWLKJ L> YbvJKLb VlUVi^VDuKAlJN I oQLKA 

LNIEMLPGYRDPYSSRPLTRGEIGCFLSHYSV 

WKEVmREL^KTLVIEDDVRFEHQnCKKLMK 

UvTONIDQAQLDV^LIYIGRKRMQVKEPEKA 

VPNVANLVEADYSYWTLGYVISLEGAQKLV 

n a \tot?(~i.V' \ n mmcd d\ f\ /TVXt v i_td\/ a cwnv 
O AN r r Kjf%sAL,r V L»Jfcr L»r V M Y in JsJrlrVAJb iKliY 

YESRDLKAFSAEPLLIYPTHYTGQPGYLSDTE 

TSTIWDNETVATDWDRTHAWKSRKQSRIYSN 

AKNTEALPPPTSLDTVPSRDEL 


438 


1788 


A 


3563 


130 


527 


IFFNSSSLFCRVFCLFLRWSFTLVAQARVQ*C 
NLSSLQPLPPGFK*FSCLSPPRS*DYRRPPPRPA 
NFLYF* *RQGFTVLGQAGLELLT/S/GDPPTSA 
SQSAGITGVSHRAWPVHAISTHISLVKTRPSLT 
TLG 


439 


1789 


A 


3565 


446 


1834 


IXQPAMRKSPGLSDCLWAWILLLSTLTGRSY 
GQPSLQDELKDN TTV h TRILDRLLDG YDNRL 
RPGLGERVTEVKTDIFVTSFGPV SDHDME YTI 
D VFFRQS WKDERLKFKGPMTVLRLNNLMAS 
KTWTPDTFFHNGKKSVAHNMTMPNKLLRITE 
DGTLLYTMRLTVR\AECPMAFGRJDFPM\D\AH 
AurLJvrvjoYAi iKAbV V YbWIKlirAKaV VV 
AEDGSRLNQYDIXGQTVDSGIVQSSTGEYW 
MTTHFHLKRKIGYFVIQTYU^CIMTVILSQVSF 
WLNRESWARTVFGVTTVLTMTTLSISARNSL 

PIcTVA VATAMTlWFTAVr r VAP*VPQAT TPFATVW 
i fv. VAIaI fXTrXLl tt r 1/1 Vvl AT V T Jn 1 j I Ha r\ 1 V IN 

YrTKRGYAWDGKSVVPEKPKKVKDPLIKKN 
NTYAPTATSYTPNLARGDPGLATIAKSATIEP 
KEVKPETKPPEPKKTFNSVSKIDRLSRIAFPLL 
FGIFNLVYWATYLNREPQLKAPTPHQ 


440 


1790 


A 


3568 


1 


350 


STSSCFPAAAAAIMREIVHLQAGQCGNQIGAK 
FWEVISDEHGIDPTGTYHGDSDLQLERINVYY 
NEATGEAPVPSPT ALRGPRGPCLG+ RPP VPAG 
GKYVPRAVLVDMEPGTMDSV 


441 


1 701 


A 




z 


l ID l 


FVAVAGAV90FPI VWWPTOnT RKTFfJI DV^ 

EEDQYVLSDESAEEIREYVTDLLQGNEGKKGQ 

F1EELITKWQKNDQELISDPLQQCFKKDEILDG 

QKSGDHLKRGRKKGRNRQEVPAFTEPDTTAE 

VKTPFDIJUCAQENSNSVKKXTKFVKLYTREG 

QDRLAVLLPGRHPCX)CLGQKHKLINNCLICG 

PJVCEQEGSGPCLFCGTLVCTHEEQDILRGDS 

N\KSQKLLKKLMSGVENSGKVDISTKDLLPH 

QELRIKSGLEKAIKHKDKLLEFDRTSIRRTQVI 
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D=Aspartic Acid, E=Glutamic Add, 
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I=Iso leucine, K=Lysine, L=Leucine, 
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Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, V=possible 
nucleotide insertion 














DDESDYFASDSNQWLSKLERETLQKREEELR 

EIJIHASRLSKKVTIDFAGRKILEEENSLAEYH 

SRLDETIQAIANGTLNQPLTKLDRSSEEPLGVL 

VNPNMYQSPPQWVDHTGAASQKKAFRSSGF 

GLEFNSFQHQLRIQDQEFQEGFDGGWCLSVH 

QPWASLLVRGKRVEGRSWYTPHRGRLWIAA 

TAKKPSPQEVSELQATYRLLRGKDVEFPNDY 

PSGCLLGCVDLIDCLSQKQFKEQFPDISQESDS 

PFVrlCKNPQENfVVKFPDCGNPKIWKLDSKIH 

QG AKKGLMKQNKAV ■ 


442 


1792 


A 


3576 


1 


2019 


MPRSHTGERLCEGKEGSQCAENFSPNLSVTK 

KTAGVKPYECTICGKAFMRLSSLTRHMRSHT 

AIRAI\EKPYKCKEC\GRAFSLSQILSK\HERSH 

TGEKPYKCKQCGKTFIYHQPFQRHERTHIGEK 

PYECKQCGKALSCSSSLRVHERIHTGEKPYEC 

KQCGKAFSCSSSERVHERTHTGEKPYACKAEC 

GKAFIS\TTSVLTHMITHNGDRPYKCKECGKA 

FIFPSFLRVHERIHTGEKPYKCKQCGKAFRWS 

TSIQIHERIHTGEKPYKCKECGKSFSARPAFRV 

HVRVHTGEKPYKCKECGKAFSRISYFRIHERT 

HTGEKPYECKXCGKTFNYPLDLKIHKRNHTG 

EKPYECKECAKTnSLENFRRHMITHTGDGPY 

KCRDCGK VFIFP S ALRTHERTHTGEKP YECKQ 

CGKAFSCSSYIRIHKRTHTGEKVPYECKECGK 

AFIYPTSFQGHMRMHTGEKPYKCKECGKAFS 

LHSSFR\RHTRIHNYEKPLEC*Q\CGKAFSVSTS 

LKKPMRN AQ SDRKL Y/KCEK* EKVFN SNRCF 

QSCENSH*REKSCQCK*YRKRDTR*FMYSQV 

PHNHVSVSNGPYR/CGSPIRLYNT*NISINRNL 

VAVVTP*CSTLFKCLWCWCKRAALSW*/IVQ 

DS GRGRWLTPVIP AL WEAKAGG SRGQEIKTIL 

ANTVKPHLY 


443 


1793 


A 


3578 


287 


114 


DFYERKFEQFmGHKQIVNKWRDLLCSWKRK 
LSHKKSVLQNNL*FSAASMRFQKVFF 


444 


1794 


A 


3582 


3335 


1909 


HLFFS LFL AAMAMTG STPCS S MSNHTKER VT 

MTKVTI^NFYSNLIAQHEEREMRQKKLEKV 

MEEEGLKDEEKRLRRSAHARKETEFLRLKRT 

RLGLEDFESLKVIGRGAFGEVRLVQKKDTGH 

VYAMKILRKADMLEKEQVGHIRAERDILVEA 

DSLWWKMFYSFQDKLNLYLIMEFLPGGDM 

MTLLMKKDTLTEEETQFYIAETVLAIDSIHQL 

GFIHRDIKPDNLLLDSKGHVKLSDFGLCTGLK 

KAHRTEFYRM>ffl[SIJPSDFTFQNMNSKJUCAE 

TWKRNRRQLAFSTVGTPDY1APEVFMQTGYN 

laCDWWSLGVIMYEMLIGYPPFCSETPQETY 

KKVMNWKETLTFPPEVPISEKAKDLILRFCCE 

WEHRIGAPGVEEKSNSFFEGVDWEHIRERPA 

A1SIEDCSIDDTSNFDEFPESDILKPTVATSNHPE 

TDYKNKDWWINYTYKRFEGLTARGAIPSYM 

KAAK 


445 


1795 


A 


3584 


1 


6169 


RTRGIEKRFAYSFLQQLIRYVDEAHQYILEFD 

GGSRGKGEHFPYEQEIKFFAKWLPLIDQYFK 

NHRLYFLSAASRPLCSGGHASNKEKEMVTSL 

FCKLGVLVRHRISLFGNDATSrVNCLFDLGQT 

LDARTVMKTGLESVKSALRAFLDNAAEDLE 

KTMENIXQGQFTHTRNQPK.GVTQIINYTTVA 

LLPMLSSLFEfflGQHQFGEDLILEDVQVSCYRl 

LTSLYALGTSK5IYVERQRSALGECLAAFAGA 

FP V AFLETHUDKHNTY'SIYNTKS SRERAALSLP 

TNVEDVCPNIPSLEKLMEEIVELAESGIRYTQ 
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F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M«Methionine, N=*Asparagine, P^Proline, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














MPHVMEVILPMIX^YMSRWWEHGPENNPER 

AEMCCTALNSEHKlhnTLLGMLKTJYNNLGlDE 

GAWMKRIAVFSQPIINKVKPQIXKTHFLPLM 

EKLKKKAATWSEEDHLKAEARGDMSEAEL 

IJLDEFnXARDLYAFYPIXIRFGDYNRAKWL 

KEPNPEAEELrT^KfVAEVrTVWSKSHNFKREE 

QNFWQNEIr^Sr^rroTKSKMSKAAVSD^ 

ERKKMKRKGDRYSMQTSUVAAUOILLPIGL 

NICAPGDQELIALAKNRFSLKDTEDEVRDIIRS 

NIHLQGKLEDPAIRWQMALYKDLPNRTDDTS 

DPEKTVERVLD1ANVLFHLEQKSKRVGRRHY 

CLVOEHPQRSKKAVWHKLLSKQRKRAVVACF 

RMAPLYNI^RHRAVNLFLQGYEKSWIETEEH 

YFEDKI ,TF,nLAKPGAEPPEEDEGTKRVDPLHQ 

LILLFSRTALTEKCKLEEDFLYMAYADIMAKS 

CHDEEDDDGEEEVKSFEEKEMEKQKLLYQQ 

ARLHDRGAAEMVLQT1SASKGETGPMVAAT 

LKLG1AILNGGNSTVQQKMLDYLKEKKDVGF 

FQSLAGLMQSCSVLDLNAFERQNKAEGLGM 

VTEEGSGEKVLQDDEFTOTLFRFLQLLCEGH 

NSDFQNYLRTQTGNNTTVNIUSTVDYIXRVQ 

ESISDFYWYYSGKDVIDEQGQRNFSKAIQVA 

KQVFNTLTEYIQGPCTGNQQSLAHSRLWDAV 

VGFLHWAHNIQMKLSQDSSQBELLKELMDLQ 

KDMVVMLLSMLEGNVWGT1GKQMVDMLV 

ESSNmTEMLLKFFDMFIXLKDLTSSDTFKEYD 

PDGKGVIFKRDFHKAMESHKHYTQSETEFLL 

SCAETDENETLDYEEFVTCRFH^AKDIGFNVA 

VLLTN^EHMPNDTRLQTFLELAESVLNYFQP 

FLGRIEHMGSAKRIERVYFEISESSRTQWEKPQ 

VKESKRQFITOVVNEGGEKEKMELFVNFCED 

TTFEMQL AAQI SESDLNERSANKEESEKERPEE 

QGPRMAFFSILTVRSAIJALRYNKTLMRMLS 

LKSLKKQMKKVKKMTVKDMVTAFFSSYWSI 

FMTLLHFVASVFRGFFRIICSLLLGGSLVEGA 

KKIKVAELLANMPDPTQDEVRGDGEEGERKP 

LEAALPSEDLTDLKELTEESDLLSDIFGLDLKR 

EGGQYKLIPHNPNAGLSDLMSNPVPMPEVQE 

KFQEQKAKEEEKEEKEETKSEPEKAEGEDGE 

KEEKAKEDKGKQKLRQLHTHRYGEPEVPESA 

FWKKIIAYQQK1XNYFARNFYNMRMLALFV 

AFAINFEXFYKVSTSSVVEGKELPTRSSSENA 

KVTSLDSSSHRnAVHYVLEESSGYMEPTVRIL 

PIUnVISrTCIIGYYCXXWLVIFKREKEVARK 

LEFDGLYITEQPSEDDIKGQWDRLVINTQSFP 

NNYWDKFVKRKVMDKYGEFYGRDRISELLG 

MDKAALDFSDAREKjKKPKKDSSLSAVLNSID 

VkY QM WKLCj Wrl DNbrLYLAWYMTMSVL 

GrmNNFFFAAHlXDIAMGFKTLRmSSVTH 

NGKQLVTTVGLlJ^VVVYLYTWAFWFRKF 

YNKSEDGDTPDMKCDDMLTCYMFHMYVGV 

VILLAEQGLIIDAFGELRDQQEQVKEDMETKC 
FICGIGNDYTOTVPHGreTrni^QEHNLANYLF 
FLMYLrNKDETEHTGQESYVWKMYQERCWE 
FFPAGDCFRKQYEDQLN 


446 


1796 


A 


3592 


1 


355 


AGLELLNSDDPPALASQSAGITGVTRTPSLFF* 
DTVLLCCSGWSAVAPSRLTAALFS*AQAVCL 
SU>RSV^YRRW/PPHPANFCIFCRDE/SUWML 
PRLVSNSWTQADXPRPPKMLGLQV 
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SEQID 


Met 


SEQ 


Predicted 


Predicted end 


Amino acid sequence (A=Alanine C=Cysteine, 


MO- rrf 




uuu 


in "Mo- 
ll-' Pi\J. 


« ^ginning 


filial «a4iXa 


Lf^/xSpSTQC Ada, C^JJUUlUiJC ACIO, 


nucl- 


peptide 




in 


nucleotide 


location 


F=Phenylalanine, GOlycine, H=Histidine, 


eotide 


seq- 




USSN 


location 


corresponding 


I=Isoleuctne, K=Lysine, L=i*ucine, 


seq- 


uence 




09/496 


correspondi 


to last amino 


M==Memionine, N=Asparaguie, P=Proline, 


uence 






914 


ng to first 
amino acid 

t met fiiip nf 
iCoJUUC Vt 

peptide 
sequence 


acid residue 
of peptide 
sequence 


QKjhjtemine, R«Arginine, S BS Serine J 
T=Threonine, V=Valine, W-Tryptophan, 

I — I _) i LolIJC, yV {JUJUIVWIL, OLUy UJUULL, 

/=possibl e raicJ eotide deletion, \=possible 
nucleotide insertion 


447 


1797 


A 


3598 


1202 


1070 


LFVGGGP1CPEGASGFAPGPAPAPRVGVDAEV 
GR*V*GAAASQGA/GSLRPRPTGPGHPGAWL 
QVWGAAAVCAGPAM # /AVRAKRGPRAG*EP 
NSPWRSG VLAAVRAVG AGP WP*P* PGCS* ARG 
PSSRSAPGLASGPAAPLLQGVHSSAGPLLCYI 
KGTLALGLKP* * AWG WGEWRPKG 


448 


1798 


A 


3604 


3115 


557 


FRRKGGGGPKDFGAGLKYNSRHEKVNGLEE 

GVEr^VrWKKVEKHGPGRWVVUKAVLIG 

IXLVLLGIGFLVWHLQYRDVRVQKVFNGYM 

RTTNENFVDAYENSNSTEFVSLASKVKDALKL 

LYSGVPFLGPYHKESAVTAFSEGSVIAYYWSE 

FSIPQHLVEEAERVMAEERVVMLPPRARSLKS 

FWTSWAFPTDSKTVQRTQDKSCSFGLHAR 

GVELMRFTTPGrTDSPYPAHARCQWALRGD 

ADSVLSLTFRSFDLASCDERGRHL\ATVYNT\L 

SPMEPHA\LVQLCGTYPPSYNLTFHS\S\QNVL 

LraiTNTERRHPG\FEATFFQLPRMSSCGGRL 

RKAQGTFNSPYYPGHYPPN1DCTWNIEVPNN 

QHVKVRFKFFYLLEPGVPAGTCPKDYVEING 

EKYCGERSQFVVTSNSNKTrVRFHSDQSYTDT 

GFLAEYLSYDSSDPCPGQFTCRTGRCIRKELR 

OTGWADCTDHSDELNCSCDAGHQFTCKNKF 

CKPLFWVCDSLNDCGDNSDEQGCSCP\AQTF 

RCSNGKCLSKSQQCNGKDDCGDGSDEASCP 

KVNVVTCTXHTYRCLNGLCLSKGNPECDGK 

CUL.oUuoUrJ^UUCU^LJvor I KvjAK V V lu 

ADEGEWPWQVSLHALGQGHICGASLI SPNWL 

VSAAHCYIDDRGFRYSDPTQWTAFLGLHDQS 

QRSAPGVQERRLKRnSHPFFNDFTFDYDIALL 

ELEKP AE Y S SMVRPI CLPD ASHVFP AGKAIW V 

TGWGHTQYGGTGALILQKGEIRV1NQTTCEN 

LLPQQITPRMMCVGFLSGGVDSCQGDSGGPL 

oj V Xln±J\Ji\±r ynu V VorV VxLJvJV^Al^ivr* NxVJ V I 

TRLPLFRDWIKENTGV 


449 


1799 


A 


3618 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQ 
EMTRRPSLMAGRQHGWSAQQSATVANPVPG 
ANPDLLPHFLGEPEDVYIVKNKPVLLVCKAV 
PATQIFFKCNGEWVRQVDHVIERSTDGSSGLP 
TMEVR1NVSRQQVEKVFGLEEYWCQCVAWS 
SSGTTKSQKAYIRIAYLRKNFEQEPLAKEVSL 
EQGIVLPCRPPEGIPPAE 


450 


1800 


A 


3620 


1 


2676 • 


MEPSLGQGMDLTCPFGVSPACGAQASWSIFG 

AD AAE VPGTRGHS QQEAAMPHIPEDEEPPGE 

PQAAQSPAGQQGPPTAGVSCSPTPTIVLTGDA 

TSPEGETDKNLANRVHSPHKRLSHRHLKVST 

ASLTSVDPAGHTOLVNDQLPDIS1SEEDKKKN 

LALLEEAKLVSERFLTRRGRKSRSSPGDSPSA 

V^Ph^SPSASPTSSRSNSLTVPTPPEGDEADVS 

SPHPGEPNXTKGLADRKQNDQRKVSQGRLAP 

RPPPVEKSKE1AIEQKBNFDPLQYPETTPKGLA 

PVTOSSGKMALNSPQPGPVESELGKQLLKTG 

WEGSPLPRSPTODA AGVGPP A <50GB GP AGFP 

MGPEAGSKAELPPTVSRPPLLRGLSWDSGPEE 

PGPRLQKVLAKLPLAEEEKRFAGKAGGKLAK 

APGLKDFQrQVQPVRMQKLTKLREEHLLMRN 

QNLVGLKLPDLSEAAEQEKGLPSELSPAIEEE 

ESKSGLDVMPNI SD VLLRKLR VHRSLPGSAPP 

LTEKEVEm^QLSSAFRNDSYTLESRINQAE 

RER^TEENTEKELENFKASITSSASLWHHCE 

HRETYQKLLEI)IAVLHRLAARLSSRAEVVGA 
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eotide 
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SEQ ID 
wo. or 
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seq- 
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ID JNU. 

in 
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peptide 
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nucleotide 
location 
corresponding 
to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCystcinc, 
L^Asparuc aciu, c^jiuignuv Acia, 
F=Phenylalanine, G=Grycme, H=Histidinc, 
I=Isoleucine, ^Lysine, L=Leucine, 
M=Methionine ) N^Asparagme, P=Proline, 
Q=Ghrtarnine, R-Arginine, S"Serme, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A=possible nucleotide deletion, \=possible 
nucleotide insertion 














WQEKRMSKATEVMMQYVENLKRTYEKDH 

AFT MFFVJfl AWfMQQP^rYiPQFFVrVI-PTAPQ 

MSLTLGKNMPRRRVSV A WPKFNALNLPGQ 
TPSSSSIPSIJALSESPNGKGSLPVTSALPAIXE 
NGKTNGDPDCEASAPALTLSCLEELSQETKA 
RMFFFAV^KfrFOFOT 1CKTTCFT fiHT YFFFFF.fi 

KSESPEEPEEVEETEEEEKDPRS SKLEEL VHFL 
QVMYPKLCQHWQVIWMMAAVMLVLTVVL 
GLYNSYNSCAEQADGPLGRSTCSAAQKDSW 
WSSGLQHEQPTEQ 


451 


1801 


A 


3623 


504 


198 


QL1QHQTVHTGRKLYECKECGKAFNQGSTL1 

RMTGERPYQCKELKGRGAEMLAVLAVKEQ 
NRTPVNYGK 


452 


1802 


A 


3628 


2 


195 


MTCLHSAKAFHY* S SCSFSCEEGFALIGPE VV 
QCTAXGVWTAPAPVCIAVQCQHLEALNEGT 
MG*DYPFTAFAYGSSCKYECHTVYRVRGLD 

V/T VQPfVVT \X7WrU4FTT*F ATQPFPT PPPPM*Q 

V*CSFSCEEGFALIGPEVVQCTALGVWTAPAP 
VCIAVQCQHLEALNEGTMG 


453 


1803 


A 


3637 


662 


142 


IQAKGLGIWH\TNKSPMQHWR\KGSLLRYRT 

DNGPVIPWYDFGDAQKTASYYSPYGQREFT 
AGFVQFR VFKNERAANALC AGMRVTG CNTE 
HHCIGGGGYFPEASPQQCGDFSGFDWSGYGT 
\HVGYSSSRETTE\AAVLLFYR 


A<A 


i find 


A 

A 


3£A1 


i 
i 


J Ox 


AAGRDPGQDNDRNTAEPAFPPPPRVMAAAA 
ALRAPAQSSVTFEDVAVNFSLEEWSLLNEAQ 
GCLYHDVMLETLTLISSLGKVLILNCDLS 


455 


1805 


A 


3646 


2 


414 


AAAGRGASGALTGEGGGEQGRRVGLGSRAH 

QT F T nPTFW^PfWQQnPPPVAfH frT Pf VUTJtX! 

RPQPPSPRGPRTVRAGVPGAHPQDTPCPEFVR 
PRKVPLVGEAPGLPPEERSRGWRRDTPGLQE 
SRVRAPSYDDIT 


456 


1806 


A 


3656 


396 


8 


QrVSraSYLTLYTKNNUCSMKDLNVNTEMIK 
LLELKNIH>a.G*AKFFLN*IQKAUKRmiH^ 
P/LKK/SFCSLSDTIKXMKRQTIVWEQTFIIHI 
SVKELVSRTVXAFLQFNKTVNRPVFDIKKEQK 
F 


457 


1807 


A 


3660 


14 


1961 


SEAKLGGPTGMDLWQLLLTLALAGSSDAFSG 

SEATAAJJLSRAPWSLQSVNPGLKTNSSKEPKF 

TKCRSPERFTFSCHWTDEVHHGTKNLGPIQLF 

YTRROTQEWTQEWKECPDYVSAGENSCYFN 

SSFTSIWIPYCIKLTSNGGTVDFJCCTSVDEIVQ 

PDPPIALN^TLLNVSLTGIHADIQVRWEAPRN 

AJDIQKGWMVIJEYEI^YKFA^TKWKMMDP 

ILTTSVPVYSLKVDKEYEVRVRSKQRNSGNY 

GEFSEVLYVTLPQMSQFTCEEDFYFPWLLIIIF 

GIFGLTVMLFVFLFSKQQRIKMLILPPVPVPKI 

KTrTnPDT T KF(tKT FFVNTTT ATT-m^WPFFT4<N 

DDSWVEFIELDIDEPDEKTEESDTDRLLSSDH 

EKLHINLGVKDGDSGRTSCCEPDILETDFNAH 

DIHEGTSEVAQPQRLKGEADLLCLDQKNQNN 

SPYHDACPATQQPSVIQAEKNKPQPLPTEGAE 

STHQAAHIQLSNPSSLSNIDFYAQVSDITPAGS 

VVLSPGQKNKAGMSQCDMHPFMVSLCQENF 

LMDNAYFCEADAKKClPVAPHIKVESHIQrAS 

LNQEDmTTESL'nTAAGSPVGTGEHVPGSEM 
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/=possible nucleotide deletion, V=possible 
nucleotide insertion 














PVPDYTSMVQSPQGLILNATALPLPDKEFLS 
SCG YVSTD QLNKIMP 


458 


1808 


A 


3663 


154 


462 


TRAPASGRSGAGLALSANAPDSGGHPGATEG 
PAGSLAHASGSARGTWRVRGRGSHGWERTV 
GAGGCANPVPALHSCASAPRGTGRVSALGPK 
TGSSPLSSPKG 




1ROQ 










1 O-Y VNIT<vK>f A T FTYPVl UWJTYWTO VITPTM^VTrk 
I IN 1 oiVIAbriJ-r Vi^lUNol VJllUvlllJDLIjL/Vl^ 

SQNAIXjKYOTSMAIJESNSFEKTILESPYYVD 
UNQTlJ^QVSI^SDPNLVVHXJTaiASPTSD 
FASPTYDLIKSGCSRDETCKWYPLFGHYGRF 

>NQGCVSRSKRDISSYKWKTDSIIGPIRLKRDR 
SAVNGNSGFQHETHAEETPNQPFNSVHLFSFM 
VI^NVVTVATITVRHFVNQRADYQWQKLQ 

MY 

M I 


460 


1810 


A 


3670 


850 


557 


LGILMSPQVEAGE1*ALLTPPPGCMQFSPLTL/P 

K*WVSPGLTP/PPPEVPSVFLVEPGLPHAGQA 

GLDLL\TSGDPPASTSQSARTTDVSHRAQPLAI 


461 


1811 


A 


3671 


2472 


2099 


IGVTJVFETGSCSVTRLYCIGIIMPHCSLDLAGSV 
TSAFRIAGTTSVHHHPQLTFFFFWIETGSHCV 
VQTGL*LLALSNPPALASQIAGISGMSHRAWP 
GLVLYSLEFSLLCASQSLIMLFTCYNE 


462 


1812 


A 


3672 


394 


110 


VKPVNGESKRD*GADTQTCEGEADEQLQTVN 

LI I U/o 1 KOtTX I 1oovJ t K\KJSj 1 W /vbi\ Ki\_L*IN A 

KMFGIPLHSNSDPWGYEEREVIGFHRSRVSRG 
HGS 


463 


1813 


A 


3673 


348 


1 


QRNPFSAGHPQRPPTSGSQSELLAQPRLRPGR 
KSSFSRDQDVW* SQAVPKRQ* QRNPFSAGHP 
QRPPTSGSQSELLAQPRLRPGRKSSFSRDQDV 
WPGQKPRPSQQQHQMCASPTLGQRSPFALEP 
VPAYHGGRDPFASARPSPVGIPKPRAAPAGG 
GWRRIRPKSSTK 


464 


1814 


A 


3676 


2253 


320 


PVIQRCSQPYGFSIXISFFLKCVSETSQQPPSR 

KVFQLLPSFPTLTRSKSHESQLGNRIDDVSSM 

RFDLSHGSPQMVRRDIGLSVTHRFSTKSWLS 

QVC^A^CQKSMIFGVKCKHCRLKCHNKCTICE 

APAOTSFU>LTRLRRTESVPSDINNPVDRAAE 

PHFGTLPKALTKKEHPPAMNHLDSSSNPSSTT 

FSTPSSPAPFPTSSNPSSATTPP\NPSPSGQR\DSR 

FNrTSC/AYrTHHR\Q\QFIFPDISAFAHAAPLPE 

AADGTRLDDQPKADVLEAHEAEAEEPEAGK 

SEAEDDEDEVDDLPSSRRPWRGP1SRKASQTS 

VYLQEWDIPFEQVELGEP1GQGRWGRVHRGR 

WHGEVAIRLLEMDGHNQDHLKLFKKEVMN 
vpnTPiTPxrwi pvin a r r N/f\rPT>tn ATrrcprvn 

I I\V^ 1 INJlDiN V V 1*T lVlVJ AwlYirN i x rlL-All 1 or L,IVU 

RTLHSFVRDPKTSLDINKTRQIAQEIIKGMGY 

UiAKGIVHKDLKSRNVFYDNGVKVVITDFGLF 

\GISGVVPVEGRRENQLKLSHDWLCYLAPEIVR 

EMTPGKDEDQLPFSKAADVYAFGTVWYELQ 

ARDWPLKNQAAEASIWQIGSGEGMKRVLTS 

VSLGKEVSENLSACWAFDLQERPS\FSLLMD 

MIXKLPKLNRRLSHPGHF*KSADINSSKVVPR 

FERFGLGVLESSNPKM 


465 


1815 


A 


3679 


8 


803 


IPSPAWWNSTWADTFSLLLALAVALYLGYY 

WACVLQTHRAFCASNIH>lJBTVVhlHIKHRYP 

QAPLLAVGISFGGILVLNHLAQARQAAGLVA 

ALTLSACWDSFETTRSLETPLNSLLFNQPLTA 

GLCQLVERLSY/E*DLQART1RQFDERYTSVA 
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Y-Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possiWe 
nucleotide insertion 














FGYQDCVTYYKAASPRTKID ATRIP VLYLSAA 
DDPFSTVCALPKQAAQHSPYVALLITARGGHI 
GFLEGLLPWQHWYMSRLLHQYAKAIFQDPE 
GLPDLRALLPSEDRNS 


466 


1816 


A 


3684 


3 


307 


SSQYTVQSKTKIFL*AAREKQ/RHTCRRFSIRJLS 
AMSSQTGEARGQWPSVFKVLKEKKLSTKKS 
FGQK*GR\RKTFPDKQK/LREFDTTRPTIQEML 
TCVLQG 


467 


1817 


A 


3687 


2465 


837 


ELPTPLL^AHQLYNYVADHASSYHMKPLRMA 

RPGGPEHNEYALVSAWHSSGSYLDSEGLRHQ 

DDFDVSLLVCHCAAPFEEQGEAERHVLRLQF 

FWLT SQRELFPRLT ADMRRFRKPPRLPPEPE 

APGSSAGSPGEASGLILAPGPAPLFPPLAAEVG 

MARARLAQLVRLAGGHCRRDTLWKRLFLLE 

PPGPDRLRLGGRLALAELEELLEAVHAKSIGD 

IDPQLDCFLSMTVSWYQSUKVLLSRFPQSCR 

HFQSPDLGTQ YL WLN QKFTDCF VLVFLDSH 

LGKTsLTVVFREPFPVQPQDSESPP AQL V STY 

HHLESVINTACFTLWTRJLL»GSGLDH*MSLFL 

ES WAYQIACQRQD* PALLGPRASQTLSDTKG 

FVTMS*GSAAPAWQQEPPSPNTHSH*PIQDSR 

ESGQPRGPLGPFWGTPFGPPGRVSGVHTGWQ 

'1 HDD inr DrOPDI I'D! 'I'I'UCLfT r"D7 CT P \f L* 1 HJUT 

DITAGHSHRDDTWVPIPALPLKHLRPPSSPFA 
LGPWVSHPLMRWVQKLSHLHSNPGTGFSMG 
GKQQRN 


468 


1818 


A 


3691 


960 


499 


QTCRKDKRAIYPHFQNE * MNEIKAI * SGTGGI 

QCFHSQNDSAFFFFLFLLETEFCSAAjTVQWH 

DFLSMQPPPPGFKQFTCLSLLSSWNYRRVPPPF 

PGNF\*FLVKTGFPHVGQTGFELLTSSDLAPLA 

SQNGGITGMSPCAWPFFFFFFFGLC 


469 


1819 


A 


3714 


4747 


495 


MAYSWQTDPNPNESHEKQYEHQEFLFVNQP 

flSSSQVSLGFIXJIVDElSGKIPHYESnDENTFF 

VPTAPKWDSTGHSLNEAHQISLNEFTSKSREL 

SWHQVSKAPAIGFSPSVLPKPQNTNKECSWG 

SPIGKHHGADDSRFSILAPSFTSLDKINLEKEL 

ENENHNYHIGFESSIPPTNSSFSSDFMPKEENK 

RSGHVNIVEPSLMLLKG SLQPGMWESTWQK 

NIESIGCSIQLVEVPQSSNI^LASFCNKVKKIR 

ERYHAADVNFNSGKIWSTTTAFPYQLFSKTK 

FNIHIFIDNSTQPLHFMPCANYLVKDLIAEILH 

FCTNDQLLPKDHILSVWGSEEFLQNDHCLGS 

HKMFQKDKSVIQLHLQKSREAPGKLSRKHEE 

DHSQFYLNQLLEFMHIWKVSRQCLLTLIRKY 

DFHLKYLLKTQENVYNIIEEVKKICSVLGCVE 

TKQITDAVNELSLILQRKGENFYQSSETSAKG 

LIEKVTTELSTSIYQLINVYCNSFYADFQPVNV 

PRCTSYTJsIPGU > SHLSFTVYAAHNIPETWVHR 

INFPLEIKSLPRESMLTVKLFGIACATNNANLL 

AWTCLPLFPKEKSILGSMLFSMTLQSEPPVEM 

rTrXjVWDVSQPSPVTLQIDFPATGWEYMKPD 

CT7PXTD QXTT I7PT>1 VUCTVVn A1>1 QOVPlTPl 7 T Ct? 

EKKRYL WFYRF YCNNENCSLPLVLG S APGW 

DERTVSEMHTILRRWITSQPLEALGLLTSSFP 

DQEERKVAVQQLDNLLNDELLEYLPQLVQAV 

KFEWNLESPLVQLLLHRSLQSIQVAHRLYWL 

LKNAENEAYFKSWYQKLLAALQFCAGKALN 

DEFSKEQKUKILGDIGERVfcSASDHQRQEVL 

KKEIGR1JEEFFQDVNTCHLPLNPALCIKGIDH 

DACSYFTSNALPUOTFINANLMGKNISnFKA 
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GDDLRQDMLVLQLIQVMDNIWLQEGLDMQ 

MITYRCLSTGKIX^RLVQMVPDAVTLAKIHRH 

SGLIGPLKEhTnKKWFSQHNHIiCADYEKALR 

NFFYSCAGWCVVTnLGVCDRHNDN^lLTKS 

GHMFHIDFGKFU3HAQTFGGIKjRDRAPFim 

EM\EYFITEGG\KNPQHFQDFV\ELCCRAYNIIR 

KHSQLLL\NLL\EMMLYAG\LPELSGAQDLKY 

VYNNIJRPQDTDLEATSHrTXKIKESLECFPVK 

UvfNLIHTLAQMSAISPAKSTSQTFPQESCLLST 

TDQTT7D AT"II nCCVVCCMT VT Tn\mjgXTX< L"IVI 
1 KoLcKAi LLOr oJSJ^oiNi^ I LI^V Jrl^INMbi 

TEKSFEQFSKLHSQLQKQFASLTLPEFPHWW 
HU > FTNSDHRRF1U)LNHYMEQILNVSHEVTN 
SDCV^SFFLSEAGQQTVEESSPVYLGEKFPDK 

VP WOT VTQVPTYWT TTT WUVfVXrnJT DT^nc A 
XT A. V kILj V Id X CJJ V XL, 1 IL V NltMI^UlLrUOoA 

PSAHVEFYLLPYPSEVRJfUUCTKSVPKCTDPTY 
NEIVVYDEVTELQGHVIJvlLIVKSKTVFVGAI 
NIRLCS VPLDKEKWYPLGNSH *PLLLFSSFGM 
KSLEKDEFVGGMLLSNP1W 


4.70 




A 


171 R 


din 


7^ 

ID 


oxivj ol oUUTN L.nvVJV-/ v r uroLAr AvvjLXt* i KU-LA 
VLEGASCSWSCPFLDGVCVSQKVSV/CWQ*/ 

VLAAGSPWALCV QLLLSLGSVFLWALL 


471 


1821 


A 


3723 


891 


494 


LRQSl^SVl^AGVQWRDSSLQAPPPRFTPLS 

CLSLPSSWDYPJU.PrcLANrXYF**RRGFTML 

ARMVLIS*PRDPPASASQVSTEITGGSHRAQHP 

TDSRDHSERSVKXSHEVISELRMKVTKCKVAF 

SKNPI 


472 


1822 


A 


3734 


443 


251 


GFIETl^NFCVSKDTSKKLS/RIJTKWKNVFAN 
♦ISDKGLVSRICQELLRHLDAEQVSSTAGLSL 


473 


1823 


A 


3746 


3 


500 


THASGGARSGAGWAGRGVRAGTEAGRGGIF 

LTLSILRTRDLPSG.4MSEGVDLIDIYADEEFNQ 

DPEFNNTDQIDLYDDVLTATSQPSDDRSSSTE 

PPPPWQEPSTKPNNKTPAILYTYSGLRNRRA 

AVj^GSFSWWTlTXJQLlQVIRSIGVYDVGEV 

KFAENRAK 


474 


1824 


A 


3753 


2 


• 5262 


RPLFAREGGIYAVLVCMQEYKTSVXLVQQAG 

LAALKMLAV AS S SEIPTFVTGRD SEH SLFD AQ 

MTREIFASIDSATRPGSESLLLTYPAAV1XMLN 

TEGCSSAAJ04GLLLLNLLLCNHHTLGDQ1ITQ 

ELRDTLFl^SGIAPRTEPMFTTOmMMIXNR 

YSEPPGSP\ERAALETPHQGQDGSPELLIRSLV 

GGPSAELLLDLERVLCREGSTGGAVRPLLKRL 

QQETQPFLIXLRTLDAPGPNKTLLLSVLRVIT 

RLLDFPEAMVLPWHEVLEPCLNCLSGPSSDSE 

1VQELTCFLHRLASMHKDYAVVLCCLGAKEI 

LSKV1JDKHSAQLLLGCELRDLVTECEKYAQL 

YSNLTSSILAGC1QMVLGQIEDHRRTHQPINIP 

FFDVFLRHLCQGSSVEVKEDKCWEKVEVSSN 

PHRASKXTOHNPKTYWESNGSTGSHYrTLHM 

HRGVLVRQLTLLVASEDSSYMPARVWFGG 

PHQIRIKRCQQGGIDTRVRGVEVLGPKPTFWP 

LFREQLCRRTOJTTIRAQAWSRD1AEDHRRL 

LQLCPRLNRVLRHEQNFADRFLPDDEAAQAL 

GKTCWEALVSPLVQNITSPDAEGVSALGWLL 

IX^YLEQRETSRNPLSRAASFASRVRRLCHLL 

VHVEPPPGPSPEPSTRPFSKNSKGRDRSPAPSP 

VIJPSSSLRNITQCWLSVVQEQVSRFLAAAWR 

APDFVPRYCKLYEHLQRAGSELFGPRAAFML 
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ALRSGFSGALLQQSFLTAAHMSEQFARYIDQ 

QIQGGLIGGAPGVEMLGQLQRHLEPIMVLSG 

LELATTFEHFYQHYMADRLLSFGSSWLEGAV 

LEQIGLCFPNRLPQLMLQSLSTSEELQRQFHLF 

QLQRLDKLFLEQEDEEEKRL* EEEEEEEEEEA 

EKELHEDPSPAISILVLSPRCWPVSPLCYLYHP 

MCCLPTEFCDALDRFSSFYSQSQNHPVLDMG 

PHRRLQWTWLGRAELQFGKQILHVSTVQMW 

LLLKFNQTEEVSVETLLKDSDLSPELLLQALV 

PLTSGNGPLTLHEGQDFPHGGVLRLHEPGPQ 

RSGEALWLIPPQAYLNVEKDEGRTLEQKRNL 

LSCLLVRDJCAHGEKGLH1DQLVCLVLEAWQ 

KGPNPPGTLGHTVAGGVACTSTDVLSCILHLL 

GQGYVKRRDDRPQILMYAAPEPMGPCRGQA 

DVPFCGSQSETSKPSPEAVATLASLQLPAGRT 

MSPQEVEGLMKQTVRQVQETLNLEPDVAQH 

LLAHSHWGAEQLLQSYSEDPEPLLLAAGLCV 

HQAQAVPVRPDHCPVCVSPLGCDDDLPSLCC 

MHYCCKSCWNEYLTTRIEQNLVLNCTCPIAD 

CPAQPTGAFIRAIVSSPEVISKYEKALLRGYVE 

SCSNLTWCTNPQGCDRILCRQGLGCGTTCSK 

CGWASCFNCSFPEAHYPASCGHMSQWVDDG 

GYYDGMSVEAQSKHLAKLISKRCPSCQAPIE 

KNEGCLHMTCAKCNHGFCWRCLKSWKPNH 

KDYYNCSAMVSKAARQEKRFQDYNERCTFH 

HQAREFAVNIJO^VSAIHEVPPPRSFTFLNDA 

CQGLEQARKVLAYACVYSFYSQDAEYMDW 

EQQTENLELHTNALQILLEETLLRCRDLASSL 

RLLRADCLSTGMELLRRIQERLLAILQHSAQD 

FRVGLQSPSVEAWEAKGPNMPGSQPQASSGP 

EAEEEEEDDEDDVPEWQQDEFDEELDNDSFS 

YDESENLDQETFFFGDEEEDEDEAYD 


475 


1825 


A 


3754 


1093 


96 


GTSRNQHSPKTHA^RSS/V^TQPPPLFLPPLQPQ 

ATGRRRRRTRTQQRTAALLTDGTTKTGAAW 

SRRPSLCWPSRTTGAPGAK*AVLVRSATPTTN 

PPNPQSPTGAAGKJLRAPGNRAG/SEPSSQEPPP 

DGTR\RPASITGVAQSPATRATPSLPCLHVPAP 

SRGQTLG VRTTGRASRLTVDRSRLS WPGRS A 

RSGGGRWRFNAPRGRWPRAP* SWEPGSWTE 

PWRWPFPAAESPPHRCIYCTNHVSPAGPARPS 

HVYIIRATINSISHPLCRAQSSPWEAAGVWRR 

PAQPAPTSDVNINLLRKPRVKRHDLI^ 

TLWEEGRQRPPETLQPAR 


47<( 


1826 


A 


3758 


901 


521 | 


FFFGNGVSPCPQAGV*WHDLDSLQNLPPGFK 
RFSYLSLPSSW\DYRHVPPRQANFCIF/M*RRG 
FTMLARMVSK*Pl^IJ > ALA.SQSAGiTGVSHH 
APPQMDFTFALLCFAPKGCLPRQKEGGTLNLI 


477 


1827 


A 


3761 


843 


575 


G VISAHCNLRL/CHLPGS SNSPAS ASQV AGTIG 
ARTTPS * 1FVTL VETGFi-lHVSQDGLDLL/NFVI 
RPRRPLKVLGLQACTRARLPSPLKEL 


478 


1828 


A 


3763 


267 


1240 


HLLSFHLWSASLDCLEQLSQERHVKGMLLGP 

PPVNESTKPSPSPWKLTPPMCSIPPVFPPKSGS 

PTTS WS/PSGHSKLEVERAQTGPFCLHIYCP* P 

GVTDNTTSLLHYIPFPRL\SGLVCFPAH*FPSY 

WTGHSFASQAWLRQVPEVSKHLQCPSAESLL 

TMEYHQPEDPAPGKAGTAEAVTPENHEVLAG 

PDEHPQDTDARDADGEAREREP/RRPSFAA'P 

VWGQP\ESPLPEASSAPPGPTLGTLPEVETIRA 

CSMPQELP* SPRTRQPEPDFYC VKWIP WKGE 

QTPHTQ STNGPLPSPCHHEHPL S S VEGE APP A 
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EGSDfflG 


479 


1829 


A 


3766 


2 


2152 


YSPIRLLEVCVPLPK1FIKRQAPLKVSLLQDLK 

DFFQKVSQVYVAIDERLASLKTDTFSKTREEK 

MEDIFAQKEMEEGEFKNWIEKMQARLMSSS 

VDTPQQLQSVFESLIAKXQSLCEVLQAWNNR 

LQDLFQQEKGRKRPSVPPSPGRLRQGEESKIS 

AMDASPRMSPGLQNGEKEDRFLTTLSSQSST 

SSTHLQLPTPPEVMSEQSVGGPPELDTASSSE 

DVFIX5HLLGSTDSQVKEKSTMKAIFANLLPG 

NSYNPIPrTFDPDKHYLMYEHERVPIAVCEKE 

PSSIIAFALSCKEYRNALEELSKATQWNSAEE 

GU^STSDSRPKSSSPIIUJPEMSGGQTNRTTE 

TEPQPTKKASGMLSKFRGTAGKSPDLSSQKRE 

TLRGADSAYYQVGQTGKEGTENQGVEPQDE 

VDGGDTQKKQLINPHVELQFSDANAKFYCRL 

YYAGEFHKMREVILDSSEEDFIRSLSHSSPWQ 

ARGGKSGAAFYATEDDRFTLKQMPRUEVQSF 

LDFAPHYFNYITNAVQQKRPTALAKDLGVYRI 

GYKNSQNKTEKKLDLLVMENLFYGRKMAQ 

VFDLKGSLRNRNVKTDTGKESCDWLLDENL 

LKMVRDNPLYIRSHSKAVLRTSJHSDSHFLSS 

HLIIDYSLLVGRDDTSNELWGIIDYIRTFrWD 

KKLEMWKSTGILGGQG* MPTWSPEL YRTR 

FCEAMDNYFLMVPDHCTGLGLNC 


480 


1830 


A 


3777 


251 


3 


QGCG SAGTLWY* *ECKM VQLLWKTV* QFLI 

KLNI\KDPAITLDVYPNEVKNYWTKTYTQMF 

I/ANFIMAKSWKQPTHPSVRT 


481 


1831 


A 


3779 


333 


3 


EAAIRQPEPNILDVNQIFICDLAMIIHDQGDLID 
SBEANAESSEVLVERAPGQLQRPA\YYQKKSR 
KKMCXWLVQTAIELICERIM*WYTTKWSPPI 
VLPVSCFQGQKFN 


482 


1832 


A 


3780 


2 


371 


TGGRQGKNDHTSITEKPSRDFNTUiLITQNI*M 
PNQDMKSSSNSLIIRKVQriCPmYHHIFTRKA 
KMKTTDKTKYR* GFKAITTLIHCSQDCKLQ* S 
/L* ENHFNOTKAEQHITYDTTIPFLR 


483 


1833 


A 


3787 


43 


44$ 


LMKDL SP YVMETHYILNRLNER'RSM WRHIIG 

KLPNTKDQEKILKAIRGRREVIQGS/RQQYRR 

PAAFSAAEKARRLWCS/VFNIERRNL/CEYPTK 

LSFNIKLGEMTFSDKTEFTTNRPSLKMUJCDRI 

QEEGKMF*KEKCFKRKE 


484 


1834 


A 


3798 


1 


727 


FFFFETESRSVAQAGVQWCNLGSLQALPPGF\ 

SHSPASASRVAGTTGTRH*ARLIFYIFSRDGVS 

PC*PGWS*SPDLVIRPP\RLPKCWDYRREPPRP 

A*rTVI^VE\QGFIMLARMVSIS*PQ/CDLPAS 

VSQNAGITGVSHCA\\TCLHFCFFGFFFEMESC 

SVAQAEVQWHDLRSLQAPPPGFTPFSCLSLPG 

SWDYRRPPPRPANF\CIFSRDGVSPC*PGWSRS 

PDLVIRPPRPPKVLGLQA 


485 


1835 


A 


3802 


1 


239 


rTFFEMECLTVSQAGVQWYNLHSLQPLPPGF 
KQFSOLSLPSSWD*RVPTSRPAKF/CVIF*DGV 
bHCv^ro W oAV V y rr L>ti 


486 


1836 


A j 


3811 


378 


98 


RYD* S SQSENHAQKEFLLKYP* CTATLGMRN 

MSIMKJGCSIFSAEFYKVSU^LLNHLLAIEWG 

FHIEIQLTTHQHFLNYELESDFVHIVEYM 


487 


1837 


A 


3814 


771 


320 


FDPDWTRAAGIRHEKKPKALAYRRENSPGDL 

PPPPLPPPEEEASWAL/GAEGSRQHVLPGAGA 

QWGEESGPGRAPGSPAGAPPR*RGLAP\NSRP 

SFLSRGQGTSTCSTAGSNSSRGSSSSRGSRGPG 

RSRSRSQSRSQSQRPGQKRREEPR 
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488 


1838 


A 


3818 


1 


781 


FRACLLELIP Y APTLS WT ACPP AMA GPRGLLP 

LCLLAFCLAGFSFVRGQVU^GCDVXTTFVT 

HVPCTSCAADCKQTCPSG WLRELPDQITQDCR 

YEVQLGOSMVSMSGCRRKCRKQWQKACCP 

GYWGSRCHECPGGAETPCNGHGTCLDGMDR 

NGTCVCQENFRGSACQECQDPNRFGPDCQSV 

CSCVHGVCNHGPRGDGSCLCFAGYTGPHCD 

QELPVWQELGFPQNNPRLRKAPNCKCLPG*H 

RNGLIATPNPCRP 


489 


1839 


A 


3822 


934 


669 


FFFSEMESRSVTRLECSGAISAHLRLLGSSNSP 
ASAS ♦ V AGnG ACHHAQLIFVFL VETX3FHHVG 
QDGLDLUNLMIHPPRPPKVLGFQA 


490 


1840 


A 


3825 


79 


9748 


GCQSCWPAWPRLRRRGPASAGARLGRXAPW 

GLPGRVQDGRPLRFCFYLRPRAPF1APVLSGA 

ASRPEASGDCRAGRETAMATLEKLMKAFESL 

KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPAVAEEPLHRPKKELSATKKDRVNHCLTEC 

ENIVAQSVRNSPEFQKLLGIAMELFLLCSDDA 

ESDVRMVADECLNKVIKALMDSNLPRLQLEL 

YKEKKNGAPRSLRAALWRFAEIAHLVRPQK 

CRP YL VNLLPCLTRTSKRPEE S VQETLAAA VP 

KIMASFGNFAKDNEIKVLLKAF1ANLKSSSPTI 

RRT AAG S A VS 1 CQHS RRTQ YFYS WLLNVLLG 

LLVPVEDEHSTLLILGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNWTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGSIVELI 

AGGGSSCSPVLSRKQKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

SAGHDDTEQPRSQHTLQADSVDLASCDLTSS 

ATDGDEEDILSHSSSQVSAVPSDPAMDLNDG 

TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGILPDEASEA 

FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCRDCGDI GQ STDDD S 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

SVKALALSCVGAAVALHPESFFSKLYKVPLD 

TTEYPEEQYVSDILNYIDHGDPQVRGATAILC 

GTLICSILSRSRFHVGDWMGTIRTLTGNTFSL 

ADCIPLLRKTLKDESSVTCKLACTAVRNCVM 

SLCSSSYSELGLQLUDVLTLRNSSYWLVRTEL 

LETLAEIDFRL V SFLE AKAENLHRG AHHYTGL 

LKLQERVLNNWIHLLGDEDPRVRHVAAASL 

IRLVPKLFYKCDQGQADPWAVARDQSSVYL 

KLIJvlHETQPPSHFSVSTnTUYRGYNLLPSlTD 

VTMENNLSRVIAAVSHELrrSTTRALTFGCCE 

ALCLLSTAFPVCiWSLGWHCGVPPLSASDESR 

KSCTVGMATMILTLLSSAWFPLDLSAHQDAL 

ELAGNLLAASAPKSLRSSWASEEEANPAATK 

QEEVWPALGDRALVPMVEQLFSHLLKVTNIC 

AiWLDDVAPGPAlJCAALPSLTNPPSLSPIRRK 

GKEKEPGEQASVPLSPKKGSEASAASRQSDTS 

GPVTTSKjSSSLGSFYHI^SYUCLHDVLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDIGKCVEEILGYLKSCFSREPMMATVC ! 

VQQLLKTLFGTNLASQFDGLSSNPSKSQGRA 

QRLGSSSVRPGLYHYCFMAPYTHFTQALADA 

SLRNMVQAEQENDTSGWFDVLQKVS71QLKT 

NLTS\TTK>JRADKNAIHNHIRL^ 
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Y riUlCVQi^KQVU)lXAQLVQLRVNYCLL 

DSDQVHGFVLKQFEY1EVGQFRESEAIIPN1FF 

FLVLLSYERYHSKQIIGIPKIIQLCDGIMASGR 

KAVTHAPAI^PIVHDLFVLRGTNKADAGKE 

LETQKEVWSMIJLRLIQYHQVIXMFILVLQQ 

CHKENEDKWKRi^RQlADITLPMLAKQQMHI 

DSHEALGVLNTLFEILAPSSLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGILAILRVUSQSTED 

IVLSRIQELSFSPYLISCTVINRLRDGDSTSTLE 

EHSEGKQIKNLPEETFSRFLLQLVGILLEDIVT 

KQUCVEMSEQQHTFYCQELGT1XMCLIHIFKS 

GMFRRTTAAATRLFRSDGCGGSFYTLDSLNLR 

ARSMnTHPALVLLWCQIUXVNHTDYRWW 

AEVQQTPKRHSLSSTKLLSPQMSGEEEDSDLA 

AKLGMCNREIVRRGAULFCDYVCQNLHDSE 

HLTWLIVNHIQDUSLSHEPPVQDFISAVHRNS 

AASGLFIQAIQSRCENLSTPTMLKKTLQCLEGI 

HLSQSGAVLTLYVDRIJXTPFRVLARMVDIL 

ACRRVEMLLAANLQSSMAQLPMEELNRJQEY 

LQSSGLAQRHQRLYSLLDRFRLSTMQDSLSPS 

PPVSSHPLDGDGHVSLETVSPDKDWYVHLVK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLLAPCLSLGMSEISGGQKSALFEA 

AREVTLARVSGTVQQLPAVHHVFQPELPAEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

LVWSKIJSHLHLPPEKEKDIVKFVVATLEAL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSWSSTEFVTHACSLIYCVHFILEAVAVQPG 

EQLLSPERRTNTPKAISEEEEEVDPNTQNPKYI 

TAACENIVAEMVESLQSVLALGHKRNSGVPA 

FLTPlXRNmSLARLPLVNSYTRVPPLVWKLG 

WSPKPGGDFGTAFPEIPVEFLQEKEVFKEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQAITSLVLSAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRK 

LSIIRGrVEQEIQAMVSKRENlATHHLYQAWD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKLGQVSfflSVWLGNSriTLREEEWDEEEEEE 

ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL 

LELYSRWILPSSSARRTPAILISEWRSLLWS 

DLFIERNQFELMYVTLTELRRVHPSEDEILAQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGVLYVLECDLLDDTAKQL 

ffVISDYIXSNLKGLAHCVNIHSQQHVLVMCA 

TAFYLIENYPLDVGPEFSASnQMCGVMLSGS 

EESTPSIIYHCALRGLERLLLSEQLSRLDAESL 

VKLSVDRVNVHSPHRAMAALGUvILTCMYT 

GKEKVSPGRTSDPNPAAPDSESVIVAMERVS 

VLFDRIRKGFPCEARWARILPQFLDDFFPPQ 

DIMNKVIGEFLSNQQPYPQFMATVVYKVFQT 

LHSTGQSSMVRDWVMLSLSNFTQRAPVAMA 

I W oJL&Ltt V oA£> 1 sir W V AALLrnYibRMGKLE 

QVDVNLFCLVATDFYRHQIEEELDRRAFQSV 

LEWAAPGSPYHRLLTCLRNVHKVTTC 


491 


1841 


A 


3826 


469 


302 


SNPPASASRVAGITGVHQHAWLIFVFLVEMEF 
HHVGQAVLKLLISGDLPVSASQSA 


492 


1842 


A 


3836 


392 


88 


VAPSPMTMPDLYFYRDPEEIEKEE*AAAEK\EE 
FQSEWTAW/P/EFTATQSEVADWFKDMQVP 
SVPIQQFPTEDWST*FTMNDWSATSTAQTTE 
WVRITTEWP 



196 



WO 01/57188 



PCT/US01/03800 



SEQID 
NO: of 
nucl- 
eotide 
seq- 
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location 
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to last amino 

ovIU IcSlUUC 

of peptide 
sequence 


Ammo acid sequence (A=Alanine C=Cy stein e, 
D^Asparuc Acid, E^Olutaznic Acid, 
F=Phenylalanine, G=Glycine, H=Hhtidine, 
I=Isoleucine, K=Lysine, L^eucine, 
M^Mcthionine, N=Asparaginc, P»Proline, 
Q=01utanune l R^Arginme, S = Senne 1 
T=Threonine, V=Valine, W^ryptophan, 
Y=Tyrosine, X=Unlcnown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 

miclftfttirt^ iT>oprtif\n 

UUVivUUUw liOC<l UV/il 


493 


1843 


A 


3838 


19 


380 


TPSDMNRAFETDTQSIGEKNRSPSEPDYFERK 
KFKRS*HCAHIRYKIDQPEDIPLK\EFLCKHSK 
CTATLSMRNT^ISlJvlKKKCSFSEEFa^ 
VCHLLAIKLGFyffimTTFNNTF 


494 


1844 


A 


3845 


2 


352 


FFFLRRSL/D S V AQAEAQ WL\ELGLLQ APPPGF 
KPISLP\GLPSSWDYGRPPPCPANFCIF/M*RRG 
rTVLARMVLIS*PCDPPTIASQCTAJTGMSYH 
ARPQDIDFLYAHQGRCWFRLL 


495 


1845 


A 


3847 


1774 


40 


DIFFRRAKEGMGQDEAQFSVEMPLTGKAYL 

WADKYRPRKFRFFNRVHTGFEWNKYNQTHY 

DFDNPPPKIVQGYKFNIFYPDLIDKRSTPEYFL 

EACADNKDFAILRFHAGPFyEDIAFKIVNREW 

EYSHRHGFRCQFANGIFQLWFHFKRYRYRR* 

RPWGTAGRCPRGHSKGASVKLWTPGPLSGL 

QGRGFTSHLRPHLSFARPQFPPI*KGGHH*AC 

HGELRRHWDRLA* GPDATEGALGASFEHEG 

GQQPPADLTVQADTLHRPSARLGGAHRACPK 

RRPHRVLWRWARGAWAWRCQAREKQETQG 

QPCHITGHPLGRJEAEPAAAGAAPALAHRPPF 

ARTGSTE\PGPCWRPIRHCRRDPLWTPTLC\RD 

WPPTHPVLAGGVHFPAAG/IGGCVEVPVSVN 

VMGTKSH*AVLPPPPSTGPGGQGLPEGWGLE 

KubUl^rulrrruJLL 1 Or W\bMRrVTPSFAHIR 

TVAPSHSPFSGQEGRGPHGCHSPGRVSGPVAGR 

LVLQHPTGTSPTEAKRKVPPGPPEGHPTSPVT 

SPRPPTAPPRHPASSGNSSVCFSKKTCRWEKK 

SFVLMELAYWQDRMFF 


496 


JOtO 


A 

■T\- 




OJ\J 




ArvbrLrlAj Iv^ WK/N.LG oLfLLKLFUFK* FTCLG 
LLSSWDYRSLPPRPVNFCILVELGFHH\T>QAG 
LKLLTSSALPALASQSAEITGMSHRTWPLPLLR 
RPPVnyRAPPQRU>FNLrreUCALSP>TMATF 


497 


1847 


A 




z 




AT DVTDDTV1T A DTO A /"VT5 A A CTirv/>nnKTVTvrTkTim 

/U-KrLl KKDulAK 1 UAQrAAS WKGTNNYPWR 

LEMAGRPGSQEQSKDRGTGSLPPPSQRPLGPS 

PEGAGPSPPPPGIPRGGGSSSSEGP/PQLLFVPR 

RFPAPKKGLPSDTPHSKAPPTPHLILGGEDSQ 

VPIL 


498 


1848 


A 


3860 


253 


634 


KNASTVYSSQGDPKSFFFLLRWSLALVAQAG 
t,Kj* KL?Lri>!SLQrFrPGr K'FMJLSLPbS WD\ YRCP 
U*ClANR*FLVErGFHHVGQADLKLLTSGDP 
PTSASESAGITGVSHRAWPRIHFLYWKTFFL 


499 


1849 


A 


3863 


423 


263 


APSQISVAFLYAA/DKLFEKEI*KKlPFnAS/DKI 

KIGINLTKEVKYLYTENYTILMKEIK/DTDKW 

KDH-Y*WIGKIN1*KMSTPPKAIYRFNA1PTK1P 

MTFlTEIEKSnKJTWNHKKPPNTQSNIEQKE* S 

FCSILLWWGGFLWFHMNFMEDFSISVKNV'IGI 

LVGIALNL 


500 


1850 


A 


3865 


2 


15246 


LPRGCLWCLQRSPTPARPQPSRPARSPLPLFP 
DLRPWASDLDIMGDAEGEDEVQFLRTDDEV 
VLQCSATVLKEQLKLCLAAEGFGNRLCFLEP 
TSNAQNVPPDLA1CCFVLEQSLSVRALQEML 
ANTVEAGVESSOGGGHRTT t YGHATT T Phah 

srmyi^clttsrsmtdklafdvglqedatge 

acwwtmhpaskqrsegekvrvgdditlvsvs 

serylhlstasgelqvdasfmqtlwnmnpic 

srceegfvtgghvlrlfhghmdecltispads 

ddqrrlvyyeggavctharslwrleplris 

wsgshlrwgqplrvrhvttgqylaltedqg 

lvyvdaskahtkatsfcfriskekldv.^pkr 

d vegmgppeekygeslcfvqhv as gl wlty a 
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L*=/vsparuc Acia, fc^jiutamic acio, 
F=Phenylalanine, G=Glycme, H=Histidine, 
I— Isoleucine, K=Lysine, L=Leucine, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














APDPKALRUJVLKKKAMLHQEGHMDDALSL 

TRCQQEESQAARMIHSTNGLYNQFIKSLDSFS 

GKPRGSGPPAGTALPIEGVILSLQDLnYFEPPS 

EDLQHEEKQSKLRSLRNRQSLFQEEGMLSMV 

LNCIDRLNVYTTAAHFAEFAGEEAAESWKEI 

VNLLYELLASLIRGNRSNCALPSTNLDWLVS 

KLDRLEASSGILEVLYCVLIESPEVLNIIQENH] 

K5IISLLDKHGIWHKVLDVLCSLCVCNGVAV 

RSNQDLrTENLLrXjRELIiQTNLINYVTSIRPN 

IFVGRAEGTTQYSKWYFEVMVDEVTPFLTAQ 

ATHLRVGWALTEGYTPYPGAGEGWGGNGV 

GDDLYSYGFDGLHLWTGHVARPVTSPGQHL 

LAPEDVISCCLDLSVPS1SFRINGCPYQGVFESF 

NLDGLFFPWSFSAGVKVRFLLGGRHGEFKF 

LPPPGYAPCHEAVLPRERLHLEPDCEYRREGP 

RGPHLVGPSRCLSHTDFVPCPVDTVQIVLPPH 

LERIREKLAENIHELWALTRIEQGWTYGPVRD 

DNKRLWCLVDFHSLPEPERNYNLQMSGETL 

KTLLAUiCHVGMADEKAEDNLKKTKLPICTY 

MMSNGYKPAPLDLSHVRLTPAQTTXVDRLAE 

NGHNVWARDRVGQGWSYSAVQDIPARRNPR 

LVPYRLU^EATKRSNRDSLCQAVRTLLGYGY 

NEEPPDQEPSQVENQSRCDRVRIFRAEKSYTV 

QSGRWYFEFEAVTTGEMRVGWARPELRPDV 

ELGADELAYVFNGHRGQRWHLGSEPFGRPW 

QPGDWGCMIDLTENTIIFTLNGEVLMSDSGS 

ETAFREEEIGDGFLPVCSLGPGQVGHLNLGQD 

VSSLRFFAICGLQEGFEPFAINMQRPVTTWFS 

KGLPQFEPVPLEHPHYEVSRVDGTVDTPPCLR 

LTHRTWGSQNSLVEMLFLRLSLPVQFHQHFR 

CTAGATPLAPPGLQPPAEDEARAAEPDPDYE 

NLRRSAGGWSEAENGKEGTAKEGAPGGTPQ 

AGGEAQPARAENEKDATTEKNKKRGFLFKA 

KKVAMMTQPPATPTLPRLPHDVVPADNRDD 

PEIILNTTTYYYSVRVFAGQEPSCVWAGWVT 

PDYHQHDMSFDLSKVRVVTVTMGDEQGNV 

HSSLKCSNCYMVWGGDFVSPGQQGRISHTDL 

VIGCLVDlJVTGLlvrOTANGKESNrFFQVEPN 

TK1-FPAVFVLPTHQNVIQFELGKQKNIMPLSA 

AMFQSERKNPAPQCPPRLEMQMLMPVSWSR 

MPNHFLQVETRRAGERLGWAVQCQEPLTMM 

ALHIPEENRCMDILELSERLDLQRFHSHTLRL 

YRAVC^GNNRVAHALCSHVIXJAQLUiALE 

DAHLPGPLRAGYYDLLISIHLESACRSRRSML 

SEYIVPLTPETRAITLFPPGRSTENGHPRHGLP 

GVGVTTSLRPPHHFSPPCFVAALPAAGAAEAP 

ARLSPAIPLEALRDKALRMIXjEAVRDGGQHA 

RDPVGASVEFQFVPVLKLVSTLLVMGIFGDE 

DVKQILKMIEPEVFTEEEEEEDEEEEGEEEDEE 

EKEEDEEETAQEKEDEEKEEEEAAEGEKEEG 

LEEGLLQMKLPESVKLQMCHLLEYFCDQELQ 

TJPVPC7 A APATJDV\Zr>VI OA'MAPCDV^T I TV A 

FSMTAAETARRTREFRSPPQEQINMLLQFKDG 

TDEEDCPLPEEIRQDL1DFHQDLLAHCGIQLD 

GEEEEPEEETTLGSRLMSLLEKVRLVKKKEEK 

PEEERSAEESKPRSLQELVSHMWRWAQEDF 

VQSPELVRAMFSLLHRQYDGLGELXRALPRA 

YTISPSSVEDTMSLLECLGQIRSLLIVQMGPQE 

ENl^QSIGNIMNNKVFYQHPNlJvlRALGMHE 

TVMEVMVNVLGGGESKEIRFPKMVTSCCRFL 
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D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=<3rycine, H=Histidine, 
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/=possible nucleotide deletion, \=possible 
nucleotide insertion 






• 








CYFCR1SRQNQRSMFDHLSYLLENSGIGLGM 

QGSTPLDVAAASVIDNNELALALQEQDLEKV 

VSYLAGCGLQSCPMLVAKGYPDIGWKPCGG 

ERYLDFU^AVFVNGESVEENAhTVVVRLLIR 

KPECFGPALRGEGG SGLLAAIEEAERISEDP AR 

DGPGIRRDRRREHFGEEPPEENRVHLGHAIMS 

FYAALIDLLGRCAPEMHUQAGKGEALRIRA1 

LRSLVPLEDLVGnSLPLQIPTLGKDGALVQPK 

MSASFVPDHKASMVLFLDRVYGIENQDFLLH 

VU5VGFLPDMRAAASLDTATFSTTEMALAV 

NRYLCLAVLPLrTKCAPLFAGTEHRAIMVDS 

MUHVYRLSRGRSLTKAQRDVIEDa^SLCR 

YIRPSWDU^HLUUU^VTOWILNEFAKMPLKLL 

TNHYERCWKYYCLPTGWANFGVTSEEELHL 

TRKLFWGIFDSLAHKKYDPELYRMAMPCLC 

AIAGALPPDYVDASYSSKAEKKATVDAEGNF 

DPRPVETLNV1PEKIJDSFINKFAEYTHEKWAF 

DKIQNNWSYGEKIDEELKTHPMLRPYKTFSE 

KDKEIYRWPKESLKAMIAWEWTIEKAREGE 

EEKTEKKKTAKISQSAQTYDPREGYNPQPPDL 

SAVTLSRELQAMAEQLAENYHNTWGRKKKQ 

ELEAKGGGTHPLLVPYDTLTAKEKARDREKA 

QELLKFLQMNGYAVTRGLKDMELDSSSIEKR 

FAFGFLQQLLRWMDISQEHAHLEAWSSGRV 

EKSPHEQEIKFFAKILLPLINQYFTNHCLYFLS 

TPAKVLGSGGHASNKEKEMITSLFCKLAALV 

RHRVSLFGTDAPAWNCLHILARSLDARTVM 

KSGPEIVKAGLRSFFESASEDIEKMVENLRLG 

KVSQARTQVKGVGQNLTYTTVALLPVLTTLF 

QHIAQHQFGDDVILX)DVQVSCYRTLCSIYSLG 

TTKNTYVEKLRPALGECLARLAAAMPVAFLE 

PQLNEYNACSVYTTKSPRERAILGLPNSVEEM 

CPDIPVLERLMADIGGLAESGARYTEMPHVIE 

ITLPMLCSYLPRWERGPEAPPSALPAGAPPP 

CTAVTSDHL^SLLGNILRIIVNNLGIDEASWM 

KRLAVFAQPIVSRARPELLQSHFIPTIGRLRKR 

AGKWSEEEQLALEAKAEAQEGELLVRDEFS 

VLCRDLYALYPLLIRYVDNNRAQWLTEPNPS 

AEELFRN^GEIFIYWSKSHNFKREEQNFVVQ 

NEINNMSFLTADNKSKMAKAGDIQSGGSDQE 

RTKKKRRGDRYSVQTSLIVATLKKMLPIGLN 

MCAPTDQDLITLAKTRYALKDTDEEVREFLH 

NNLHLQGKVEGSPSLRWQMALYRGVPGREE 

D ADDPEKTVRR VQE V S A VX YYLDQTEHP YKS 

KKAVWHKLLSKQRRRAWACFRMTPLYNLP 

THRACNMFLESYKAAWELTEDHSFEDRMIDD 

LSKAGEQEEEEEEVEEKKPDPLHQLVLHFSRT 

ALTEKSKXDEDYLYMAYADIMAKSCHLEEG 

GENGEAEEEVEVSFEEKQMEKQRLLYQQARL 

HTRGAAEMVLQMISACKGETGAMVSSTLKL 

GISILNGGNAEVQQKMLDYLKDKKEVGFFQS 

IQAIJVfQTCSVLDLNAFERQNKAEGLGMVNE 

DGTVINRQNGEKVMADDEFTQDLFRFLQLLC 

EGHNNDFQNYlJRTQTGNTTTINinCrVDYLL 

RLQESISDFYWYYSGKDVIEEQGKRNFSKAM 

SVAKQVFNSLTEYIQGPCTGNQQSLAHSRLW 

DAWGFLHVFAHMMMKLAQDSSQIELLKEL 

1X>LQKDMVVMLLSLLEGNVVNGMIARQMV 

DMLVES S SNVEMILKFFDMFLKLKDIVGSEAF 

QDYVTDPRGLISKKDFQKAMDSQKQFSGPO 
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Amino acid sequence (A-Alanine OCysteice, 
D=Aspartic Acid, E=<jlutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
QKjhitamine, R=Argmine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/^possible nucleotide deletion, V^ossible 
nucleotide insertion 














QFLLSCSEADENEMINCEEFANRFQEPARDIG 

FNVAVLLTNLSEHWHDPRLHNFLELAESILE 

YFRPYLGRIEIMGASRRIERIYFEISETNRAQW 

EMPQVKESKRQFIFDVVNEGGEAEKMELFVS 

FCEDTIFEMQIAAQISEPEGEPETDEDEGAGA 

AEAGAEGAEEGAAGLEGTAATAAAGATARV 

VAAAGRALRGLSYRSLRRRVRRLRRLTAREA 

ATAVAALLWAAVTRAGAAGAGAAAGALGL 

LWGSLFGGGLVEGAKKVTVTELLAGMPDPT 

SDEVHGEQPAGPGGDADGEGASEGAGDAAE 

GAGDEEEAVHEAGPGGADGAVAVTDGGPFR 

PEGAGGLGDMGDTTPAEPPTPEGSPILKRKLG 

VDG VEEELPPEPEPEPEPELEPEKAD AEN GEK 

EEVPEPTPEPPKKQAPPSPPPKKEEAGGEFWG 

ELEVQRVKFLNYLSRNFYTLRFLALFLAFAIN 

FILLFYKVSDSPPGEDDMEGSAAGDVSGAGS 

GGSSGWGLGAGEEAEGDEDENMVYYFLEES 

TGYMEPALRCLSLLHTLVAFLaiGYNCLKVP 

LVIFKREKELARKLEFDGLYrrEQPEDDDVKG 

QWDRLVLNTPSFPSNYWDKFVKRKVLDKHG 

DIYGRERIAELLGMDLATLEITAHNERKPNPP 

PGLLTWUvlSIDVKYQIWKFGVIFTDNSFLYLG 

WYMVMSLLGHYNNFFFAAHLLDIAMGVKTL 

RTn^SVTHNGKQLVMTVGIXAVVVYLYTVV 

AFNFFIUCFYNKSEDEDEPDMKCDDMMTCYL 

FHMYVGVRAGGGIGDEIEDPAGDEYELYRW 

FDITFFFnOVnXAIIQGLIIDAFGELRDQQEQV 

KEDMETKCFICGIGSDYFDTTPHGFETHTLEE 

H^ANYMFFLMYLINKDETEHTGQESYVWK 

MYQERCWDFFPAGDCFRKQYEDQLS 


501 


1851 


A 


3869 


467 


665 


VIVAIYCQLIFDKGAKTIQ*PFQQ1AUCKRMK 
LGPCFTPCGKINSEWIRELSVRVXTIKHLEIGV 
N 


502 


1852 


A 


3888 


1042 


724 


SGMQWRDLTPLQPLPPRFKQFS CLSLPGS WD 
YRHAP\PLLTNR*FLVEMGFCYVGQAGRKLL 
ASSDQSALASQSAGITGISTAPGPPFFFLNFEA 
GSCSVAQAGVQ 


503 


1853 


A 


3891 


1773 


1193 


EVDSQSGVQ*QAPGSLQLQTPGLK/VSCLLSR 
QDYRSSLPHLASCCYYYYYYATL*RRGLTTL 
VQGGLKLLPSSNPFASAP*TAGITGMSHCAGP 
HFNF*MFRKISCIRE*F*HTRIYDIPFLILFFXET 
WVLLCYPGWPQIPGLKPSSCLRLLSSWDHRC 
APPCPASFFIFHVDRVSPPCPGLVSITFKMLLL 
L 


504 


1854 


B 


3896 


279 


70 


MVSKSKSILMSYNHVELTTSDMKXMPEAFRR 
TQKHTIYLIPYQ VIFW STGKDAMRSFMMPFY 
QKEYYENQ* 


505 


1855 


A 


3899 


2 


1396 


EPG VPTKKT WFDKPDFNRTN SP GFQKK V QFG 

NENTKLELRKVPPELNNISKLNEHFSRFGTLV 

NLQVAYNGDPEGALIQFATYEEAKKAISSTEA 

VLNNRFIKVYWHREGSTQQLQTTSPKVMQPL 

VQQPILPWKQSVKERLGPVPSSTIEPAEAQS 

ASSDLPQVLST\LLA* QKQCHQLL/WKAAQKT 

LLVSTSAVDNNEAQKKKQEALKLQQDVRKR 

KQEILEKHIETQKMLISKLEKNKTMKSEDKAE 

IMKTLEVLTKNTIXLKDEVKAASPGRCLPKSI 

KTKTQMQKELLDTELDLYKKMQAGEEVTEL 

RRKYTELQLEAAKRGILSSGRGRGIHSRGRGA 

VHGRGRGRGRGRGVPGHAWDHRPRALEIS 
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F=Phenylalaninc, G=Glycine, R=Histidine f 
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/=possible nucleotide deletion, V=possible 
nucleotide insertion 














AFTESDREDLLPHFAQYGEIEDCQIDDSSLHA 
VITFKTRAEAEAAAVHGARFKGQDUOLAWN 
KPVTNISAVETEEVEPDEEEQREIIIA 


506 


1856 


A 


3911 


1952 


919 


DAELSGTLSLVLTQCCKRDCDTVQKLASDHK 

DIHSSVSRVGKAIDKNFDSDISSVGIDGCWQA 

DSQRLU^VMVEHFFRQGMLDVAEELCQES 

GLSVDPSQKEPFVELNKILEALKVRVLRPALE 

WAVSNREMLLAQNSSLEFKLHRLYFISLLMG 

GTTNQREALQYAKNFQPFALNHQKD1QVLM 

GSL VYLRQGIEN SPYVHLLDANQ W ADICD IFT 

RDACALLGLSVESPLSVSFSAGCV ALPALINDC 

AVIEQRQCTGVWNQKDELPIEV\DLG*KSAGY 

HSIFACPILRQQTTDNNPPMKL VCGHIIS RDAL 

NKMFNGSKLKCPYCPMEQSPGDAKQIFF 


507 


1857 


A 


3936 


439 


18 


SHPFSPAPGICPDAPPPLPRPSKGLGHPGTAGA 
PGSGARCHPPSTCSPSWASPG*GAKASPALPR 
SHGVTLLCKAQAHLCRGEDSKDASGSTSQA 
WEPG* G A WGMPRCQGPALGSCFCPPGTTVQ 
RPAKQRDKRNRHLGR 


508 


1858 


A 


3944 


120 


412 


WCPAGTLDFPGPQEMVLLEEEVMNQLNHRNL 
I QL Y AAIETPHEJYLFME\ YECPK* W* GLGGGT 
TRHGASR^GGVCAHSIEGGELFERIVDEDYHLT 
EV 


509 


1859 


A 


3949 


31 


392 


LTKTPSPREKGRGVLSVLIJ^MI*KCRVIFVKIP 
MVFFLQNFC/RI1LNV A\ WTGD * PNTL*KJEQRG 
JTFSDSKS* YKATKIKTMWYCHKNRYID/ERN 
RIEIPEMPCICDKIIFRKLSMTTQ 


510 


1860 


A 


3954 


1013 


885 


FSETRACCPRLEHSGRIEAHCSLNPGSSDPPT 
SASSVAATTG 


511 


1861 


A 


3956 


1 


1054 


PPAWAPRSPLIWAPTSGRHPCRAALPWSTSSV 

RWQPSEKQPPPPAHRGPADSLSTAAGAAELS 

AEGAGKSRGSGEQDA\ r VNRPKTVRDTLLALH 

QHGHSGPFESKFKKEPALTAVARTARKRKPS 

PEPEGEVGPPK\TTERPSRGCPHPQRGSRSP*L 

LHPLLCLRHHPLPHLIPTGPHRLKRPRM\P\SP 

MAALILVADNAGGSHASKDANQVHSTTRRN 

SNSPPSPSSMNQRRLGPREVGGQGAGNTGGL 

EPVHPASlJPDSSLATSAPIXCTXCmRLEDTH 

FVQCPSVPSHKFCFPCSRQSDCQQGASGEVYC 

PSGEKCPLVGSNVPWAFMQGEIATTLAGDVK 

VKKERDS 


512 


1862 


A 


3957 


1086 


3 


QDRARLDCSSATSAHCNLRLPGS*DSPASASR 

VAGTTDTHHHTWLILGSSVQTGFDHVGQAG 

LELLTSGDPPISASESAGIMGMSHCVWP*SWG 

LSHHMAPPQGDGGRARGTPGPEQSFWNLSC 

H*PRCQVPS*LMTQL/FWGRHQYNPTMKRGK 

LRHREACSLPLPGEGEPGLQPSS\* SQNPCSSPL 

FHHGL * A WL WCPELLLQGQ ARRH * RSPPS/FK 

CPATLSLTAWSQTKRLRSQFLLLPWL* RAL* H 

PP\CHWPSRRSLGDPLLPRSQG*RDGT*ASTFC 

SYF*DTESHLVAQAGVQWRDLGSLQPPCPRL 

K\RFSRLSPPSSYTHRYVPSHLAESCISSRDRIP 

PSRPDRSRNSNSLSR 


513 


1863 j 


A 


3961 


3038 


476 


VALTTSMCCNKQ\TVTDKIKSASIADRCGALH 

VGDHILSIDGTSMEYCrLAEATQFLANTTDQ 

VKLEILPHHQTRLALKGPDHVKIQRSDRQLT 

WDSWASNHSSLHTNHHYNTYHPDHCRVPAL 

TFPKAPPPNSPPALVSSSFSPTSMSAYSLSSLN 

MGTLPRSLYSTSPRGTMMRRRLKKKDFKSSL 
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SLASSTVGLAGQWH'IKi'rtWLTADPVTGF 

GIQLQGSVFATETLSSPPLISYIEADSPAERCG 

VLQIGDRVMAINGIPTEDSTFEEASQLLRDSSI 

TSKVTLEIEFDVAESVIPSSGTFHVKLPKKHN 

VELGITISSPSSRKPGDPLV1SDIKKGSVAHRT 

GTLELGDKLIAIDNIRLDNCSMEDAVQILQQC 

EDLVKLKIRKDEDNSDEQESSGAIIYTVELKR 

YGGPLG\ITISGTEEP\FDL*IISSLTKGGLAERT 

GAIHlGDRILVAINSSSLKGKPLSEAtHLLQMAG 

ETVTLKJKKQTDAQSASSPKKFPISSHLSDLGD 

VEEDSSPAQKPGKLSDMYPSHGCPSVDSAVD 

SWDGSA\IDTS\YGTEGT\SFQASGYWNTYD 

WRSPKQRGS\LSPVT\KPRSQTYPDVGLSYED 

WDRSTASGFAGAAVDSAETEQEENFWSQALE 

DLETCGQSGILRELEATIMSGSTMSLNHEAPT 

PRSPAGSDRPSFQERSSSRPHYSQTTRSNTLPS 

DVGRKSVTLRKMKQEIKEIMSPTPVELHKVT 

LYipSDMEDFGFSVADGLLEKGVYVKNIRPA 

GPGDLGGLKPYDRLLQVNHVRTilDFDCCLV 

VPLIAESGNKLDLVISRNPLASQKSIDQQSLPG 

D*SEQNSAFFQQPSHGGNLETREPTNTL 


514 


1864 


A 


3967 


833 


800 


LEKQGVSGMATKRLARQLGLIRRKS1APANG 
NLGRSKSKQLFDYL1VTDFESTCWNDGKHHH 
SQEIIEFPAVLLNTSTGQIDSEFQAYVQPQEHPI 
LSEFCMELTGIKQAQVDEGVPLKICLSQFCK 
WIHKIQQQKNIIFATGISEPS/DF* SKJMCICYL 
VR*RIS YTY* SKHKSKGC 


515 


1865 


A 


3969 


492 


182 


CRFWGISTHCDTCDPLSPQTTEG**EGDLWSL 
DIXGPEFLARKPLFKTKTYQSTF* SISKNE/FTC 
PNFIIEEGTDLII^*QVKHNPCHRLTPEEGTVQL 
NRADS 


516 


1866 


A 


3977 


2 


1357 


KMLX7QKESNYIRLKRAKMDKSMFVKIKTLGI 

GAFGEVCIARKVDTKALYATKTLRKKDVLL 

RNQVAHVKAERDILAEADNEWVVRLYYSFQ 

DKDNLYFVMDYIPGGDMMSLLIRMGIFPESL 

ARFYIAELTCAVESVHKMGFIHRDIKPDNILID 

RDGHKLTDFGLCTGFRWTHDSKYYQSGDHP 

RQDSMDFSNEWGDPSSCRCGDRLKPLERRAA 

RQHQRCLAHSLVGTPNYIAPEVLLRTGYTQL 

CDWWSVGVILFEMLVGQPPFLAQTPLETQM 

KVINWQTSLHIPPQAKLSPEASDLIIKLCRGPE 

T\T>7 /~»t/~Vl/""» A TM7TV A T_XT5T"D*XT/"VFrYE'0 , /"\*T>'CT , kC'?> C 

DKLUKNuADEUsAHPlr 'NQFDrbQ* rEUSRS 
AFKQFP*NHTTPTDTSNFDP\VDPDKLWSDDN 
EEENVNDTLNG WYKNGKHPEHAFY EFTFRRF 
FDDNGYPYNYPKPIEYEYINSQGSEQQSDEDD 

VlN 1 ObcirJNKiJL ViV 


517 


1867 


A 


3980 


1358 


1022 


FFFKKFTQSLGFLLFSFSFLFSCFFFFHFVLFCY 
VFLDRVPLCHPGWSAWQSQVT/VNLPPSWD 
*RCRPPH/LANLCNFCRD\SFITLPRLVLNTWA 
QAIFQPQPPKVLGLQV 




I BOB 


A 
A 


jyoO 


an A 


ODD 


SCTSLPE*LGYRHWPCLANSVFSVEMG\FLH 
VGQAGLELLTSGDLPALASQSAGITGNSHRAR 
PENGFENIF 


519 


1869 


A 


3994 


751 


126 


NQGLRHVGLCRTCLVNQMFASSILGKSHHHS 
LISINQGHNALWKAAGXPLPLKAGYQQSFSPC 
DSLKYGVSWDEKDLTVPQRDTHKRSVLRWIS 
QRGKXLA VEMEEGH CLL\LPLGTECLGIK\PIV 
HLFSSEMGE\NRPMVG\ARHVYSNAALLSFTP 
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UlCLGGEKHKSGUiARPVTVPSLELHYDMDSI 
AHV\FADLLLLI 1LPS YYIPFC 


520 


1870 


A 


3999 


882 


698 


QSFRJ^LXSSWDYRHM*PRlJ\NrT\rTC^ 
SLALLPRL VSN S WPQ AILPPRPPK VLGLQT 


521 


1871 


A 


4011 


1346 


1178 


FFF*KI^SCSAS*AGVRSHDNSSLQPPSPG\SSN 
PPTSASHVAGATGTHHHAWLLSV 


522 


1872 


A 


4015 


2 


377 


QG1A1XTRMGESVKHVTGGYKLRTRPLEFAA 
IGDYLDTFALKLGTIDRIAQRIIKEEIEYLVELR 
EYGPVYSTWSALEGELAEPLEGVSACIGNCST 
AL'ELTODMTEDFLFVLREyiLYSDSMK 


523 


1873 


A 


4018 


341 


19 


ERVTHNQIQQAQRSPHIFNARRSS/PRPNIVELP 
KVKEVCKTSKS/GQVIYKGVSIRLRANFLAEP 
L*NRREWDEAIKVLKEKQ\FLSKMVYPANLSF 
GNEGDITSFPAK j 


524 


1874 


A 


4020 


1067 


743 


FFLRWSL/DSVAQAGVKWCNLGSLQAPPPGF 
TPFSCLSLPSSWDYRHPPPRLAN*LTNFLCF* * 
RQGFTVLARMVLIS*PHDLPASASQSAGITGL 
SHCSWPTSSILS 


525 


1875 


A 


4021 


781 


351 


QFRVIFFFLRRSHSVAQAGMQWHDHSLLQPL 
PFRLKQ/F/SHLSPPSIWDYRRVPPCLVNFSIFF 
VETGSCQPCLQLLGSSNPPASASQSAGIAGISH 
QGQPE* SFDIRFACVIAALRETFQCLCSASR VN 
NKIINRPTHPVESSF 


526 


1876 


A 


4024 


80 


341 


TPSSTSRGTEEQQSSKMAWQRREEKEHLNYR 
RSSAEDGWKADKP/VDG*TPGEDHLPTPSPFQ 
LHIHSSESQLHHSVKSPPSLSFRLM 


527 


1877 


A 


4026 


593 


230 


DFYLYPERKKRGQMMTAVSLTTRPQESVAFE 
DVAVYFTTKEWAIMG\PAERALYRDVMLEN 
YGGCGPL* CHPTSKPALVFS\LEQGKESCFSPA 
TCSSLSRNDWRAGWIGYLELRRYTYLS 


528 


1878 


A 


4028 


1160 


242 


GTSELLCIQRWNWGPAFPPRPGLALAPTLQLL 

VEMGSAKSVPVTPARPPPHNKHLARVADPRS 

PSAGILRTPIQVESSPQPGLPAGEQLEGLKHAQ 

DSDPRSPTLGIARTPMKTSSGDPPSPLVKQLSE 

VFETEDSKSNLPPEPVLPPEAPLSSELDLPLGT 

QLSVEEQMPPWNQTEFPSKQVFSKEEARQPT 

ETPV ASQ SSDKPSRDPETPRS S\G S MRNR WKP\ 

NSSKVLXGKSPLHPSCQDDNSPGTLTLRQGKA 

AFKPLSENVSELK\EGA\ILGTGR\LLKTEGRA 

WEQGQD\HDKENQHFPLVES 


529 


1879 


A 


4039 


2 


366 


KDMVLIMEMQSMITMKCPQYL*E*RKIPDnX 
CW*GCGSTGILIFC/WS*PL*KTI*QFR*FKQI*T 
ILTIIYSIM*EH7THNAGV*LSDIYPRFMKGYV 
HTEICT^MFIAVLFVVVKTWKQF 


530 


1880 


A 


4057 


358 


3 


LLEVNGNTTVTVFTKAQNKKNKGSRSILFKQL 
RKYGSRINLLKSKHDK>nCTENYKT*MKEIEA 
/DTOKWKDILCS WERRIHMKDILCS WIGRTHV 
VKISHJ^VNYRFYLISIKIIMAI 


531 


1881 


A 


4061 


50 


278 


TQGTEEIYKJSSCEWYQASFSTPLITLHDFKIY 

HKATVIKMVWYWHRQ*KFSKN/RIESSEIEPH 

IYDQFIFDKGEKI1QEKGNSFFNN/M 

T*KR 


532 


1882 


A 


4069 


19 


368 


NDLLENFKFWE*FKE*LENINGTVTEKETGGV 
YKELSSPKYSGTRQFYGQTISNFPGKIISMVY 
KLFQNTE/TEGRHPISLYEFRnXITIPNKDNIYL 
QIWMPVSLMNIVTLKCPT 


533 


1883 


A 


4076 


1 


355 


PIRKFTKVAG*KSNTPK*LAFLHINNEQFENKI/ 
rTNLTFIIASKRIKYSGISLTKEMKDLYTETLLR 
KIKEDTNKWKDI/SCFWV GR/LNIVKMPK/VIC 
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IFNAIPIKMPMMCMAKIEKNSS 


534 


1884 


A 


4088 


3 


1931 


HDSSTRRMESERSPLYRQLIDLGYLSSSHWNC 

GAPGQDTKAQ SML VEQ SEKLRHLSTFSHQ VL 

QTRLVDAAKALNLVHCHCLDIFINQAFDMQR 

DLQrrPKRIXYTRKKENELYESLMNIANRKQE 

EMKDMIVETLNTMKEEUJ^DATOMHTCDVI 

VPENGEPVGTREIKCCIRQIQELIISRLNQAVA 

NKLISSVDYLRESFVGTLERCLQSLEKSQDVS 

VHn x SNYLKQrLNAAYHVEVTFHSGSSVTRM 

LWEQIKQIIQRTTWVSPPAITLEWKRKVAQEAI 

ESLSASKLAKSICSQFRTRLNS SHEAF AASLRQ 

LEAGHSGRLEKTEDLWLRVRKDHAPRLARLS 

LESRSLQDVLLHRKPKLGQELGRGQYGWYL 

CDNWGGHFPCALKSWPPDEKHWNDLALEF 

HYMRSLPKHERLVDLHGSVIDYNYGGGSSIA 

VLLIMERLHRDLYTGLKAGLTLETRLQIALDV 

VEGIRFLHSQGLVHRDDCLKNVLLDKQNRAKI 

TDLGFCKPEAMMSGSIVGTPIHMAPELFTG1C 

YDNSVDVYAFGILFWYICSGSVKLPEAFERCA 

SKDHLWNNVRRGARPERLPVFDEECWQLME 

ACWDGDPLKRPLLGIVQPMLQGIMNRLCKS\ 

NSEQPNRGLDDST 


535 


1885 


A 


4O90 


2 


417 


ALMPHEANYEEIFLKTDKDMDGFESGLEVRE 

IFLKTR/GLPSTLLAHIWALCDSKDCGKLSKD 

HFALAFHLmQKLIKGIDPPLVLTPEKISPSNR 

ASLQKVTELTRKPVCnFKGTILWRITDSIWMK 

HNKKRIWLRA 


536 


1886 


A 


4102 


569 


829 


DHQK*KNIPCSWIGRINIVKMSILPKAIYRFSAI 
PIKIPMTFFTEI* S*NVYRTTKTQE* AKAILSKK 
EQNLEESHYLDFK* YYRA V 


537 


1887 


A 


4104 


54 


281 


SIDCEHLIRRMLVLDPSKRLTlAQnCEHKWML 
IEVPVQRPVLYPQEQENEPSIGEFNEQVLRLM 
HSLGIDQQKTIE 


538 


1888 


A 


4109 


141 


314 


IRHD>1XIRSWSHLKCFYKFILTFFFAGCSQPL 
VPRENITAWMNAIGLIIT.UPVS 


539 


1889 


A 


4111 


268 


1 


ASRPWGHSYP*FNQQEVDTLKRPIASSEI*MM 
I*KFAT\KKSPGPYRFTAEFSHTFKEDLVPILW 
PLFPKIYREGTLPHSFYEASITL 


540 


1890 


A 


4142 


198 


2064 


PEPGAGRAATPWGPLFWRGRGSGRCEKAAE 

AALGDFLGLHRRTQQPAVDRLLSDASAQWR 

VRGHGGVRESGRAPQQPGRRRGRRPRKRPR 

GRWRREGCG AGGRG VCV AA WSQRSIAGNN 

DYRLFHKMSNSHPLRPFTAVGEIDHVHILSEH 

IGALLIGEEYGDVTFWEKKRFPAHRVILAAR 

CQYFRALLYGGMRESQPEAEIPLQDTTAEAFT 

MLLKYIYTGRATLTDEKEEVLLDFLSLAHKY 

GFPELEDSTSEYLCTILNIQNVCMTFDVASLY 

SLPKLTCMCCMFMDRNAQEVLSSEGFLSLSK . 

TALLNTN^RDSFAAPEKDIFLALLNWCKHNSK 

ENHAEIMQAVRLPLMSLTELLNWRPSGLLSP 

DAILDAKVRSESRDMDLNYRGMLIPEENIAT 

MKYGAQWKGELKSALLDGDTQNYDLDHG 

FSRHPIDDDCRSGIEIKLGQPSIINHVRILLWDR 

DSRSYSYFIEVSMDELDWVRVIDHSQYLCRS 

WQKLYTPARVCRYIRIVGTHNTVNKIFHIVAF 

ECMFTNKTFTLEKGLIVPMENVATIADCASVI 

EGVSRSRNALLNGDTKNYDWDSGYTCHQLG 

SGAIW QLAQPYMIGSIRVLLWDCDDRS Y 


541 


1891 


A 


4146 


282 


778 


GTLGYFNGARGQPQDNFFAHQWSHHPPISAC 
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HAESENFAFW QDMK WKNKFWGKSLEIVPVG 
TVNVSLPRFGDHFEWNKVTSCIHNVLSGQRW 
IEHYGEVLIRNTQDSSCHCKITFCKAKYWSSN 
VHEVQGAVLSRSGRVLHRLFGKWHEGLYRG 
PTPGGQCIWKP 


542 


1892 


A 


4147 


44 


433 


S VDAYVCNDIVFS YRTTITLLEGA* LTHRYVA 

QDPKQGQLRSLHLTCDSAPAGSQGTWSTSCR 

INHLIFRGGAQITFLATFDDSPKAVLGDRLLLT 

ANVSSENNTPRTSKTTFQ1JELSVKDAVYTVV 

SSH 


543 


1893 


A 


4153 


678 


11 


TISYPQCLTQMYFLISFANVDTFLLPIMALDH 

YVAICSALQ*CSIITP/ELCQGLPVLA*AGSSLIS 

PVHTVIMSIU^CSSAQISHriTa)AYUJ4KIA 

C^fm\NQHVFLGAVVUl^PCAlJLVSYim 

AAILRIPSPTRRRKACSICSSHLSLVTLFYGTV 

LGia*PPDSFSAQDAIATIMYTVVTSMLNPFTY 

SLMNKEVQEAVRRLFSRGSHSSWCW 


544 


1894 


A 


4158 


3 

• 


538 


LLY AQAGVQ* LNLSSLQPQPAGLKQ SSHPSLP 
SSWDYRYSTPHPANFFVEMEFHHVAQAGLEL 
LGSGDLPTSTSHSAGITGWSHHAPPRLISSEGS 
LLGHLLCLPMVFPLLCVFVLISSSLAGEEAAG 
LRVQKLWPAVVLSHLPVCWFHCSGIWSEVIE 
LKVGREGHVLPWQAHWEF 


545 


1895 


A 


4160 


1 


412 


HPLGLGLVPSEIFSPQDKKAADGSILAPARGE 

DLEAGLKGSFMDGRLQASVSVFRIQRVGSAM 

QDTASAMPCLPYYPTSHCFMAGGKSRSQGW 

ELELSGEPAPGWQVLAGYTYTQARYLRDASE 

ANVGQPLRPVDPR 


546 


1896 


A 


4174 


1252 


1190 


FFQ VFIFLFLIFFKTEFH SCCPG AVQ WHDLD SL 
QPPPPRFKGFSCLSLPSSWDYRHAPAHPANFV 
FLVETGFLHV\GQ\ASLELPTSGDTPAS\ASQSA 
GITGVSHHA* PRASGRRCW 


547 


1897 


A 


4176 


3029 


1 


AGPDGLAAPASCQGARGQTRVPGAFSWLAP 

G SHHASEGLAPG VPP AGGVS AQELT APPQEG 

WGLGAPPAAPRPESDEKRAGSDAVRSFSRGA 

RDSLGQRRLGGTRGAGPAGKGAQRTMGPAS 

GFHSFPPRPHQEPSPRSSCWQHLLWHCPWPQ 

PSIUJ^TPAQLLQGPGVLAAPPGP*HVPGFL 

AQSPWPLPSGPRSP*DPLHQGALVPLPQGGSP 

HTAPHCLPSVLSPAIQQPUPTAST/SSRSPPAS 

TMAPIPSALAVWEPAGSSPQLSSAPADSS\PLP 

ALPKVLPPWTQKPLLGCLCQSPLPLLSPPDQI/ 

RCPPACSPAAASSFSFESQPCPSAPSKASPAPA 

ALMVGPHHPP* SQQPQSQSVHPHGPGGPQPPL 

AASSLFWMFCQPPPPHPQFLWHRPLPVTGKA 

LAS\PLCFRPAPGSLRQTPLPPQFHIPRPGLSAP/ 

PPPASGTSDSSDSRSPSASAARVWPPAVSPPPP 

AARHRPHPPEYFLSPCPFSCGFPRLLGRPRRPQ 

ALQTPRAWDLPPGSSPAPLCSGPELP*APPPLP 

PFPRVA*LGSGHPPSAQVPGLW*RCV*GHPIP 

RPVGHS*SGPPHSPPL*APPQAWPLELPPSRQC 

LQPLHLRAAQPLDPCCSLSPPGPPLPVPALPS 

WPGRP*SPSPASSQPPYHAGLPGPQSSPLPPGL 

PQLPSLRSGSQQPLLFFQCPGPGAVWGKGSPQ 

PLSPHPPPP/ARTQTFPVASRSLSPGTAPYSVCL 

TPSRSASSLPEWLASSLPKIPQSSGSXPLGPTSP 

MP*CFHRPSPPLP/LSSPKPA\LRPQAPQFPLHLP 

P*PPAPSPGCPLPPLAQQHQPSPPSPHARSTLT 

PPLWPSiuMLLP*PLPPPPPVPSFSASLLCSLPAH 
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GTPASPGLGRSCLGKPQTLPWISFWPPSGRLA 
PGTWQPW/PVSPAPLSCXSAWDPWELPSPQPQ 
VCSTAELPTSCLLSSPGP\PAFQPPRFGCL*GPP 
GPPGLPPLQSSLSFPPPPPPVPQPPAPPALQWG 
LHLPGGRTK 


548 


1898 


A 


4180 


2369 


844 


RIHREEDFQFnJCGIARIXSNPU-QTYLPNSTK 

KIQFHQEIiVLPWKLCDFNKVGQPRGALQGD 

GEQLPQ*PGGRDSVRLRGVGQSCPSLELSPLG 

PSPHP*KFLFFVLK5SDVLDILVPILFFLNDAR 

ADQSRVGLMHIGVnLLLLSGECNFGVRLNKP 

YSrRWMDIPVFTGTHADLLIVXVFHKIITSGHQ 

RLQP1JTXXLTIVVNVSPYLKS1-SMVTANKLL 

HIXEAFSTTWFLFSAAQNHHLVFFLLEVFNNI 

IQYQFDGNSNLVYAHRKRSIFHQLANLPTDPP 

TIHKALQRRRRTPEPLSRTGSQGGAPPWRAPA 

PLPLQSQAPSRPVWWLLQALTS*PRSPRCQR 

MAPCGPWNLSPSRAWRMAARLRGSPARHGG 

SSGDRP/HSSASGQWSPTPEWVLSWKSKLPLQ 

TIMRIXQVLVPQVEKICIDKGLTOESEILRFLQ 

HGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


549 


1899 


A 


4191 


858 


321 


LPWQRLGVLLSRGKMAVTGWLESLRTAQKT 

AIXQDGRRKVHYLFPDGKEMAEEYDEKTSE 

LLVRKWRVKSALGAMGQWQLEVGDPAPLG 

AGNLGPELIKESNANPIFMRKDTKMSFQWRIR 

NU>YPKBVYSVSVDQKERCnVRTTNKKYYK 

KFSIPDLDRHQLPLDDALLSFAYTPTAP 


550 


1900 


A 


4192 


1 


1980 


IRHTGSDIAGVCGWLLLSGPCGVGLDLDSRLL 

GASAMRRSEVLAEESIVCLQKALNHLREIWE 

LIGIPEDQRLQRTEVVKKHIKELLDMMIAEEE 

SLKERLDCSISVCQKELNTLCSELHVEPFQEEG 

ETTILQLEKI)LRTQVELMRKQKKERKQE\LKL 

LQEQDQELQEELCMPHYDIDSASVPSLEELNQ 

FRQHVTTLRETKASRREEF/V SSIKRQITLCME 

ELDHTPDTSFERDWCEDEDAFCLSLENIATa, 

QKLLRQ\LEMQKSQNEAVCEGVLRTQI\RELW 

DRLQIPEEEREAVATIMSGSKAKVRK\ALQ\LE 

VDRLEELEKCKTMKKVIEAIRVELVQYWDQC 

FYSQEQRQAFAPFCAEDYTESLLQLHDAEIVR 

LKNYYEVHKELFEGVQKWEETWRLFLEFER 

KASDPNRFTNRGGNLLKEEKQRAKLQKMLP 

KLEEELKARIEL WEQEH SKAFMVNG QKFME 

YVAEQWEMHRLEKERAKQERQLKNKKQTET 

EMLYGSAPRTPSKRRGLAPNTPGKARKLNTT 

TMSNATANSSIRPIFGGTVYHSPVSRLPPSGSK 

PVAASTCSGKKTPRTGRHGANKENLELNGSI 

LSGGYPGSAPLQRNFSINSVASTYSEFADPSLS 

DSSTVGLQRELSKASKSDATSGILNSTNIQS 


551 


1901 


A 


4194 


3 


1008 


AWHEGLVSSPAIGAYLSASYGDSLWLVATV 

VALLDICFILVAVPESLPEKMRPVSWGAQISW 

KQADPFASLKKVGKDSTVLLMCITVCLSYLPE 

AG\QYSSFFO.YLR\QVIGFG\TVKIAAFIAMVGI 

LSIVAQTAFLSILMRSLGNKNTVLLGLGFQML 

QLAWYGFGSQAWMMWAAGTVAAMSSTTFP 

AJSALVSRNAESDQQGVAQGIITGIRGLCNGL 

GPALYGFIFYMFHVELTELGPKLNSNNVPLQ 

GAVIPGPPFLFGACIVLMSFLVALFIPEYSKAS 

GVQKHSNSSSGSLTOTPERGSDEDIEPLLQDS 

SIWELSSFEEPGNQCTEL 
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552 



1902 



4197 



14302 



ARPPPAPGSRQQKQKAAPGAAAAAELRGAR 

EPAPARRRGTMADGGEGEDEIQFLRTDDEVV 

UJCTATIHKEQQKLCLAAEGFGNRIXFLESTS 

NSKNVPPDl^ICTFVLEQSl^VRALQEMLANT 

VEKSEGQVDVEKWKFMMKTAQGGGHRTLL 

YGHAI1XRHSYSGMYLCCLSTSRSSTDKLAFD 

VGLQEDTTGEACWWTIHPASKQRSEGEKVR 

VGDDLILVSVSSERYLHLSYGNGSLHVDAAF 

QQTLWSVAP1SSGSEAAQGYLIGGDVLRLLH 

GHMDECLTVPSGEHGEEQRRTVHYEGGAVS 

VHARSLWRLETLRVAWSGSHIRWGQPFRLR 

H\TTGKYLSLMEDKNLLLMDKEKADVKSTA 

FTFRSSKEKLDVGVRKJEVDGMGTSEIKYGDS 

VCYIQHVDTGLWLTYQSVDVKSVRMGSIQR 

KAIMHHEGHMDDGISLSRSQHEESRTARVIRS 

TVHJNRFIRGLDALSKKAKASTVDLPIESVSL 

SLQDLIGYFHPPDEHLEHEDKQNRLRALKNR 

QNLFQEEGM3NLVLECIDRLHVYSSAAHFAD 

VAGREAGESWK5ILNSLYELLAALIRGNRKN 

CAQFSGSLDWLISRLERLEASSGILEVLHCVL 

VESPEALNIIKEGHIKSII SLLDKHGRNHK VLD 

VLCSLCVCHGVAVRSNQHUCDNLLPGRDLL 

LQTRLVNHVSSMRPNIFLGVSEGSAQYKKWY 

YELMVD HTEPFVT AEATHLR VG W ASTEG YSP 

YPGGGEEWGGNGVGDDLFS YGFDGLHL W SG 

CIARTVSSPNQHLLRTDDVISCCLDLSAPSISF 

RINGQPVQG^ENFNIDGLFFPVVSFSAGIKV 

RFLLGGRHGEFKFLPPPGYAPCYEAVLPKEKL 

KVEHSREYKQERTYTRDLLGPTVSLTQAAFT 

PIPVDTSQm.PPHLERIREKXAENIHELWVMN 

KIELGWQYGPVRDDNKRQHPCLVEFSKLPEQ 

ERhW^QMSLETLKTLLALGCHVGISDEHAE 

DKVKKMKLPKNYQLTSGYKPAPMDLSFIKLT 

PSQEAMVDKLAENAHNVWARDRIRQGWTY 

GIQQDVKNRRNPRLVPYTPLDDRTKKSNKDS 

LREAVRTLLGYGYNLEAPDQDHAARAEVCS 

GTGERFRJFRAEKTYAVKAGRWYFEFETVTA 

GDMRVGWSRPGCQPDQELGSDERAFAFDGF 

KAQRWHQGNEHYGRSWQAGDWGCMVDM 

NEHTMMFTLNGEILLDDSGSELAFKDFDVGD 

GFTPVCSLGVAQVGRMNFGKDVSTLKYFTIC 

GLQEGYEPFAVNT>IRDITMWLSKRLPQFLQV 

PSNHEHffiVTRIDGTTDSSPCLKVTQKSFGSQN 

SNTDIMFYRLSMPIECAEVFSKTVAGGLPGAG 

LFGPKNDLEDYDADSDFEVLMKTAHGHLVP 

DRVDKDKEATKPEFNNHKDYAQEKPSRLKQ 

RFLLRRTKPDYSTSHSARLTEDVLADDRDDY 

DFLMQTSTYYYSVRIFPGQEPANVWVGWITS 

DFHQYDTGFDU5RVRTVTVTLGDEKGKVHE 

SIKRSNCYMVCAGESMSPGQGRNNNGLEIGC 

VVDAASGLLTFIANGKELSTYYQVEPSTKLFP 

AWAQATSPNWQFELGRIKNVMPLSAGLFKS 

EHKNPVPQCPPRLHVQFLSHVLWSRMPNQKL 

KVDVSRISERQGWLVQCLDPLQFMSLHIPEEN 

RSVDELELTEQEELLKFHYHTLRLYSAVCALG 

NHRVAHALCSHVDEPQLLYATENKYMPGLLR 

AG YYDLLIDIHL S S Y ATARLMMNNE YI VPMT 

EETKSITLFPDENKKHGLPGIGLSTSLRPRMQF 

SSPSFVSISNECYQYSPEFPLDILKSKriQMLTE 

AVKEGSLHARDPVGGTTEFLFVPLJDaFYTLLI 



207 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

in 

USSN 
09/496 
914 


Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, £X3hitamic Acid, 
F=Phenylalaninc, GKjrycine, H=Histidine, 
Msoleurine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
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MGIFHNEDIJCHILQLEEPSVFKEAATPEEESDT 

LEKELSVDDAKLQGAGEEEAKGGKRPKEGLL 

QMKLPEPVKLQMCLLLQYLCDCQVRHRIEAJ 

VAFSDDFVAKLQDNQRFRYNEVMQALNMSA 

ALTARKTKEFRSPPQEQ1NMLLNFKDDKSECP 

CPEEIRDQLLDFHEDLMTHCGIELDEDG SLDG 

NSDLTERGRLLSLVEKVTYLKKKQAEKPVES 

DSKKSSTLQQLISETMVRWAQESV1EDPELVR 

AMFVLLHRQ YDGIGGL VRALPKTYT7NG VSV 

EDTINLLASLGQIRSLLSVRMGKEEEKLM1RG 

LGDDVD^INKVFYQHPNLMRALGMHETXTvlEV 

MVNVLGGGESKEITFPKNTVANCCRFLCYFCR 

ISRQNQKAMFDHLSY1XENSSVGLASPAMRG 

STPLDVAAASVMDNNELALALREPDLEKWR 

YLAGCGLQSCQMLVSKGYPDIGWNPVEGER 

YLDFLRFAVFCNGES\nEENANWVRLLIRRPE 

CFGPALRGEGGNGLLAAMEEADGAEDPSRD 

GPSPNSGSSKTLXITEEEEDDTIHMGNAIMTFY 

SALIDLLGRCAPEMHLIHAGKGEAIRIRSILRS 

LIPLGDLVGVISIAFQMPTIAKDGNVVEPDMS 

AGFCPDHKAAMVLFLDRVYGIEVQDFLLHLL 

EVGFLPDLRAAASLDTAALSATDMALALNRY 

LCTAVIJPIXTRCAPLFAGTEHHASLIDSLLHT 

VYRLSKGCSLTKAQRDSIEVCLLSICGQLRPS 

MMQHLLRRLVFDVPLLNEHAKMPLKLLTNH 

YERCWKYYCLPGGWGNFGAASEEELHLSRK 

LFWGEFDALSQKKYEQELFKLALPCLSAVAG 

ALPPDYMESNYVSMMEKQSSMDSEGNFNPQ 

PVDTSNITIPEKLEYFINKYAEHSHDKWSMDK 

LANGWTYGEIYSDSSKVQPUVDCPYKLLSEKE 

KEIYRWP1XESIJCTMLARTMRTERTREGDSM 

ALYNRTRRISQTSQVSVDAAHGYSPRAIDMS 

NVTLSRDLHAMAEMMAENYHNIWAKKKKM 

ELESKGGGNHPLLVPYDTLTAKEKAKDREKA 

QDILfCFLQINGYAVSRGFKDLELDTPSIEKRFA 

YSFLQQLIRYVDEAHQYILEFDGGSRGKGEHF 

PYEQEIKFFAKVVLPLIDQYFKNHRLYFLSAA 

SRPLCSGGHASNKEKEMVTSLFCKLGVLVRH 

RISLFGNDATSIVNCLHILGQTLDARTVMKTG 

LESVKSALRAFLDNAAEDLEKTMENLKQGQF 

THTRNQPKGVTQIINYTTVA1XPMLSSLFEHI 

GQHQFGEDLILEDVQVSCYRILTSLYALGTSK 

SIYVERQRSALGECLAAFAGAFPVAFLETHLD 

KHNIYSIYNTKSSRERAALSLPTNVEDVCPNIP 

SLEKLMEEIVELAESGIRYTQMPHVMEVILPM 

LCSYMSRWWEHGPENNPERAEMCCTALNSE 

HMmU^OmLKirrmLGWEGAWMKR^ 

SQPnNKVKPQLLKTHFlJ'LMEKLKKKAArVV 

SEEDHLKAEARGDMSEAELLELDEFTTLARDL 

YAFYPLLIRFVDYNRAKWLKEPNPEAEELFR 

MVAEWIYWSKSHNFKREEQNFVVQNEINN 

MSFLITDTKSKMSKAAVSIX^ERKKMKRXGD 

RYSMQTSLIVAALKRLLPIGLNICAPGDQELIA 

LAKNRKLKDTEDEVRDIIRSNIHLQGKLEDP 

AIRWQMALYKDLPNRTDDTSDPEKTVERVL \ 

DIANVLFHLEQKSKRVGRRHYCLVEHPQRSK 

KAVWHKLLSKQRKRAWACFRMAPLYNLPR 

HRAVNLFLQGYEKSWIETEEHYFEDKLIEDLA 

KPGAEPPEEDEG1KRVDPLHQLILLFSRTALT 

EKCKI .EF.DFLYMAYADIMAKSCHDEEDDDG 
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EEEVKSFEEKEMEKQKLLYQQARLHDRGAA 

EMVI^TISASKGETGPMVAATLXLGIAILNGG 

NSTVQQKMLDYLKEKKDVGFFQSLAGLMQS 

CSVLDLNAFERQNKAEGLGMVTEEGSGEKV 

LQDDEFTCDLFRnXJLLCEGHNSDFQNYLRT 

QTGNNTTVNinSTVDyLLRVQESISDFYWYY 

SGKDVIDEQGQIWFSKAIQVAKQVFNTLTEYI 

QGPCTGNQQSLAHSRLTOAWGFLHVFAHM 

QMKI^QDSSQIELLKELMDLQKDMVVMLLS 

MLEGNVWGTIGKQMVDMLVESSNNVEMIL 

KFFDMFLKLKDLTSSDTFKEYDPDGKGVISK 

RDFHKAMESHKHYTQ SETEFLLSC AETDENE 

TLDYEEFVKRFHEPAKDIGFNVAVLLTNLSEH 

MPNDTRLQTFLELAESVLNYI^PFLGRIEIMG 

SAKRIERVYFEISESSRTQWEKPQVKESKRQFI 

FDVVNECKjEKEKMEIJ^VNFCEDTIFEMQLAA 

QISESDLNERSANKEESEKERPEEQGPRMAFF 

SILTVRSALFALRYNILTlJv^RMLSLKSLKKQM 

KKVKKJVmTOMVTAFF^SYWSIFMTLLHFV 

ASVFRGFFRDCSIXLGGSLVEGAKKIKVAELL 

ANMPDPTQDEVRGDGEEGERKPLEAALPSED 

LTDLKELTEESDLLSDIFGLDLKREGGQYKLIP 

HNPNAGLSDLMSNPVPMPEVQEKFQEQKAK 

EEEKEEKEET1CSEPEKAEGEDGEKEEKAKED 

KGKQKL RQUiTHR YGEPE VPES AFWKXI1A Y 

QQKLLN^ARNFYNMRJMl^FVAFAINFILL 

FYKVSTSSWEGKELPTRSSSENAKVTSLDSS 

SHRIIAVHYVLEESSGYMEPTVRILPILHTVISF 

FCnGYYCLKVPLVIFKREKEVARKLEFDGLYI 

TEQPSEDDIKGQWDRLVINTQSFPNNYWDKF 

VKRKVMDKYGEFYGRDRISELLGMDKAALD 

FSDAREKXKPKKDSSLSAVLNSIDVKYQMW 

KLGVVFTDNSFLYLAWYMT 


553 


1903 


A 


4199 


31 


767 


LPELNGRGAGLRRAEPSERGGGAERTQQVAA 
LPLSHGHSHGGGGCRCAAER/VGAARGSAAC 
AYGLYLRIDKGRLQCLNESREGSGRGVFKPW 
ERAD\DRSKrVESDADEEIXFNIPrrG\HVKLK 
GHIMGEDDDSHPSEMRLYKNIPQMSFDDTER 
EPDQTFSLNRDLTGELEYATKISRFSNVYHL SI 
fflSKNFGADTTKVFYIGLRGEWTELRRHEVTl 
CNYEASANPADHRVHQVTPQTHFIS 


554 


1904 


A 


4200 


1 


961 


GIPCTEMGNFDNANVTGEIEF AIHY CFKTHSL 

EICKACXN1AYGEEKKKXCNPYVKTYLLPD 

RSSQGKRKTGVQRNTVDFTFQETLKYQVAPA 

QLVTRQLQVSVWHLGTLARRVFLGEVIIPLAT 

WDFEDSTTQSFRWHPLRAKADKYEDSVPQS 

NGELTVRAKLVLPSRTRKLQEAQEGTDQPSL 

HGQLCLVVLGAKNLPVRPDGTLNSFVKGCLT 

U>DQQKLRIJCSPVLRKQACPQWKHSFVFSGV 

TPAQLRQS SLELTVWDQ ALFGMNDRLLGG'H 

RLGSKGDTAVGGDACSQSKLQWQKVLSSPN 

LWIUMlLVLn 


555 


1905 


A 


4211 


331 


2419 


KENKKARNLRMNQSRSRSDGGSEETLPQDH 

NHHENERRWQQERLHREEAYYQFINELNDE 

DYRLMRDHNLLGTPGEITSEELQQRLDGVKE 

QLASQPDLRDGTNYRDSEVPRESSHEDSLLE 

WLNTFRRTGNATRSGQNGNQTWRAVSRTNP 

NNGEFRFSLEIHVNHENRGFEIHGEDYTDIPLS 

DSNRDHTANRQQRST\SPVARRTRSQTSVNFN 

GSSSN1PRTRLASRGQNPAEGSFSTLGRLRNGI 
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GGAAGIPRANASRTNFS SHTNQSGGSELRQRE 

GQRFGAAHVWENGARSNVTVRNTNQRLEPI 

RLRSTSNSRSRSP1QRQSGTVYHNSQRESRPV 

QQTTRRSVRRRGRTRVFLEQDRERERRGTAY 

TPFSNSRLVSRITVEEGEESSRSSTAVRRHPTnr 

LDLQVRVRjOtPGENRDRDSIANRreSRVGLAE 

NTVTIESNSGGFRRTISRLERSGIRTYVSTrrVP 

LRRI SENELVEPS SVALRSILRQIMTGFGELS SL 

MEADSESELQRNGQHLPDMHSELSNLGTDN 

NRSQHREGSSQDRQAQGDSTEMHGENETTQP 

HTRNSDSRGGRQLRNPNNLVETGTLPILRLAH 

FFLLNESDDDDRIRGLTKEQIDNLSTRHYEHN 

S IDSELGKICS VCISDYVTGNKLRQLPCMHEF 

HfflC^RWLSENCTCPICRQPVLGSNlANNG 


556 


1906 


A 


4212 


3 


462 


LQRQRQHPAAAPAVPVRCFTFCFTDIV1MPKR 

KSPENTEGKDGSKVTKQEPTRRSARLSAKPA 

PPKPEPKPRKTSAKKEPGAK1SRGAKGKKEEK 

QEAGKEGTAPSENGETKAEEIHISRSTVNVST 

SRGTPPSTLSVKGQIETVRVKGTEN 


557 


1907 


A 


4213 


774 


507 


ARRFSCLTLQTS WGHRH\GPPRP\ANFVFL VET 
GFLHIGQAGHKLPTSGDPPASASQSARITGMS 
HRTWFLASFLID SCKNFTVYKIMYTL 


558 


1908 


A 


4225 


3 


1253 


TYRHAEREHPETSSATKVSYDYRHKRPKLLD 

GDQDFSDGRTQKYCKEEDRKYSFQKGPLNRE 

LDCFNTGRGRETQDGQVKEPFKPSKKDSIAC 

TYSNKNDVDLRSSMDKWKEKKKKEGDCRKE 

SNSSSNQLDKSQKLPDVKPSPINLRKKSLTVK 

VDVKKTVDTFRVASSYS'EERQMSHDLVAVG 

RKSENFHPVFEHLD STQNTENKPTGEF AQEIIT 

IIHQVKANYFPSPGITLHERFS\KMADIHKADV 

NEIPLNSDPEIHRRIDMSLAELQSKQAVIYESE 

QTUKIIDPNDLRHDIERRRKXRU^NEDEHD^ 

ASAAERDDQNSSFSKNYTTQRKDIITHKPFEV 

EGNHR>nUVRPFKSNFRGGRCQFNYKSGLVQ 

KSL YIQ AK Y QRUUTGPRGFITHKFRERLMRK 

KKVP 


559 


1909 


A 


4235 


1 


323 


KFSIPFFLRWSFTLV^PRLEGNDMISVHCNLGL 
LGLSHSPASASQVGGITGTQHHTGLIFGFLIET 
EFHHVGQAGT ,F.I ,T TSGDPPALAFQSAGITGVS 
HHAWLQVLNS 


560 


1910 


A 


4246 


2 


1569 


TLSLLERVLMKDIVTPVPQEEVKTVIRKCLEQ 

AALVNYSRLSEYAKIEGKKREMYELPVFCLA 

SQVMDLTIQNQKDAENVGRLITPAKKLEDTIR 

LAELVTEVLQQNEEHHAEAFAWWSDLMVEH 

AETFLSLFAVDMDAALEVQPPDTWDSFPLFQ 

IX\NDFLRTGLLICGNGK\FHKHLQDLFAPLVV 

R/YMWDLDGSSPIAQSIHRGLLSRESWEPVNN 

GSGTSEDLFWKLDALQTFIRDLHWPEEEFGK 

HLEQRIJaMASDMffiSCVKRTRUAFEVKLQK 

TSSlQQIr^VPQFNMAPCFNVMGLVLAKGSIQP 

KL\CSMEMGQEFAKMWHQYHSKIDELIEETV 

KEKflTLLVAKFVTILEGVLAKLSRYDEGTLFS 

SFL SFTVKAA SK YVD VPKPGMD VADA YVTT 

VRHSQDVLRDKVNEEMYIERLFDQWYNSSM 

NVICTWLTDRMDLQLHIYQLKTLIRMVKKTY 

RDFRLQG VLDSTLN SKTYETTRNRLTVEEATA 

SVSEGGGLQGISMKDSDEEDEEDD 


561 


1911 


A 


4257 


1300 


654 


SELVQFLLIKDQKXIPIKRADILKHVIGDYKDI 
FPDLFIOIAAERLQYVFGYKLVELEPKSNTYIL 
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INTLEPVEEDAEMRGDQGTPTTGLLMIVLGLI 
FMKGWTTKETEAWDrT,Ua\GVYPTKKHLIFG 
DPKKLITEDFVRQRYLEYRRIPHTDPVDYEFQ 
WGPRTOLETSKNCKVLKFVAKVHNQDPKDW 
PAQYCEALADEENRARPQPSGPAPSS 


562 


1912 


A 


4260 


1 


1498 


MVTWL^TOTJTSNMAAKLRSLLPPDLRLQF 

WUURLQKCTLSRGCGSYCAGAKASPLPGK 

MAMGLMCGRRELLRLLQSGRRVHSVAGPSQ 

Wl^KPLTTRLLFPAAPCCCRPHYLFLAASGPR 

SLSTSAISFAEVQVQAPPWAATPSPTAWEV 

ASGETADWQTAAEQSFAELGLGSYTPVGLI 

QNLLEFMHVDWl^WWGAIAACTVFARCLIF 

GDHIE YYKAS SEMALYQKKHGIKX YKPLILPV 

TQAPmSFFlALREMANLPVPSLQTGGLWWF 

QDLTVSDPIYILPLAVTATMWAVLELGAETG 

VQSSDLQWMRNVIRMMPLnXPITMHFPTAV 

FMYWLSS^T^SLVQVSCLRIPAVRTVLKIPQR 

V V HlJLUissJrrKrxjr JLr. or KJvO W JsJN AtM 1 Ky 

LREREQRMRNQLELAARGPLRQTFTHNPLLQ 

PGKDNPPNIPSS\SSSSSKPKSKYPWHDTLG 


563 


1913 


A 


4265 


623 


116 


MGGLAPTQTLEPTAREYQNTQLSVSYLLPEQN 

HRSPNGGLFRQSPVK/TPPIPMSFQPWGGVVL 
PRGSGNPPHGTSDLTAPPALLPHPPTHPTQQSF 
LIQENNNTNHTHSHTHTYTETLSFFLYICVNN 

TXD \AVMJCiY Q VP 


564 


1914 


A 


4270 


3 


368 


ILKRKXSSLNSEVSTIQNTRMIAFKATAQLFTL 
GCT^^CLGLl/QVGPAAQVMAYLFTIINSLQGF 
FIFLVYCLLS\QQVQKQYQKWFREIVKSKSES 
ETYTLSSKMGPDSKPSEGDVFPRTSE 


565 


1915 


A 


4288 


83 


406 


RNSRPLWCSPPASQPRQAPVSQSCCCPLPSSSS 
PPSALLAPTKPRALGTLRLYECSPELCTTMLP 
PAWLLMLCQAPRPQDPDPRLTQPEKSLQEAP 
GQTGASRTPRT 


300 


iQi/r 

iyio 


A 

A 






Old 


t xiccrwT An tr , \rcr > r , u^i ncci r\n ncrv\/T 

GVRYLTLTFTCSTPWAESSTKFRHHMYTNVS 

GLTSFGEKVVEELNRLGMMBDLSYASDTLIRR 

VLEVSQAPVIFSHSAARAVroNLLNVPDDILQ 

LLKXNGG1VMVTLSMGVLQCN1XANVSTVA 

DKFDHIRAVIGSEFIGIGGNYDGTGRFPQGLAE 

D VSTYPVLIEELLSRS W SEEELQGVLRGNLLR ' 

VFRQVEKVREESRAQSPVEAEFPYGQLSTSCH 

FHLGASEWTPRLLIWR 


567 


1917 


A 


4299 


1 


1106 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFE 
DFPETSEPVWILGRKYSIFTEKDEILSDVASRL 
WFTYRKNFPAIGGTGPTSDTGWGCMLRCGQ 

VLNAFIDRKDSYYSIHQIAQMGVGEGKSIGQ 
\vvr;pxrTV a rwn vvt avptytwqqi a vttt a \/m 

Vt I wxiN 1 v Lr&JhJsS\V rlJ J WooWiVlllAJvli/ 
NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 
raGFPAGAEVTNRPSPWRPLVLLIPLRLGLTD 
INEAYVETLKHCFMMPQSLGVIGGKPNSAHY 
FIGYVGEELIYLDPHTTQPAVEPTDGCFIPDES 
FHCQHPPCRMSIAELDPSIAVVRGGHLSTQAF 
GAECCLGMTRKTFGFLRFFFSMLG 


568 


1918 


A 


4300 


2012 


1843 


SRKFLTHPIVLYFLTSFYTKYDQIHFVLNTVS 
LMSVLIPKLPQLHGVRIFGINKY 


5<J9 


1919 


A 


4302 


186 


531 


WTFCLFIVWWVPESARWLLTQGHVKEAHRY 
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D=Aspartic Acid, E=Ghitamic Acid, 
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/=possible nucleotide deletion, \=possible 
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LLHCARLNGRPVCEDSFSQEVRVNVCVSMH1 
CVWWGVGCVKCLPPRAHHIWQEKPLGPHRT 
VTESKLEAEGKTKEKAREKERKKKS 


570 


1920 


A 


4308 


3 


869 

• 


RSGQGKVYGUGRRRFQQMDVLEGLNLLITIS 

GKRNKLRVYYLSWLRNKILHNDPEVEKKQG 

WTTVGDMEGCGHYRVVKYERIKFLVIALKSS 

VEVYAWAPKPYHKFMAFKSFADLPHRPLLV 

DLTVEEGQRLKVIYGS S AGFHAVDVDSGNS Y 

DmPVHIQSQnPHAnFIJWDGMEMLLCYE 

DEGVYVNTYGRIIKDVVLQWGEMPTSVAYIC 

SNQIMGWGEKAIEIRSVETGHIJXjVFKlHKRA 

QRLKFLCERNDKVFFASVRSGGSSQVYFMTL 

NRNCIMNW 


571 


1921 


A 


4309 


9 


524 


ASREMDVTKVCGEMRYQLNKTNMEKDEAE 
KEHREFRAKTNRDLE1KDQEIEKLRIELDESK 
QHLEQEQQKAALAREECLRLTELLGESEHQL 
HLTRQEKD SIQQ SFSKEAKAQ ALQAQQREQE 
LTQKIQQMEAQHDKTENEQYLLLTSQNTFLT 
KLKEECCTLAKKLEQISQ 


572 


1922 


A 


4318 


1 


1119 


GATPLGS VGGRTGKMD AATLTYDTLRFAEFE 

DFPETSEPVWILGRKYSIFTEKDEILSDYASRL 

WFTYRXNFPAIGGTGPTSDTGWGCMLRCGQ 

MIFAQALVCRHLGRDWRWTQRKRQPDSYFS 

VLNAFIDRKDSYYSIHQIAQMGVGEGKSIGQ 

WYGPNTVAQVLKK1AVFDTWSSLAVHIAMD 

NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 

CN GFP AG AE YTNRPSP WRPL VLLIPLRLGLNT 

DINEAYV\ETL\KHCFHGWPQFPGATVHREGK 

PNS AHYFIG YV GEELIYLDPHTTQP A VEPTDG 

CFIPDESFHCQHPPCRMSLAELDPSIAVVRGGH 

LSTQAFGAECCLGMTOKTFGFLRFFFSMLG 


573 


1923 


A 


4333 


363 


1066 


GGVPVGLASKPFQILYGHTNEVLSVGISTELD 
MAVSGSRDGTVHHTIQKGQYMRTLRPPCESS 
1J^TIPNIAISWEGHIVVYSSTEEKTTLK\ERM 
HYICFSDMGKYLGSQILKEQVSDICHGEHTVTG 
SIQGFLSIRDLHSLNLSINPLAMRLPIHCVCVT 
KEYSHILVGLEDGKUWGVGKPAEVKPSISN 
FISHAVGDYFGSPSFQLIEKSFLGINKIiCAKFD 
FSKGSK 


574 


1924 


A 


4346 


359 


1234 


MDTLEEVTWANGSTALPPPLAPN1SVPHRCLL 

LL YEDIGTSR VRYWDLLLLIPNVLFLIFLL WK 

LPSARAKIRITSSPIFITFYILVEWALVGIARA 

WSMTVSTSNAATVADKJLWEnilFFLLAIEL 

SVULGLAFGHLESKSSIKRVLAITTVLSLAYSV 

TQGTLEILYPDAHLSAEDFN1YGHGGRQFWL 

VSSCFFFLVYSLWILPKTPLKERISLPSRRSFY 

VYAGILALLNLLQGLGSVLLCFDIIEGLCCVD 

ATTFLYFSFFAPLIYVAFLRGFFGSEPKILF 


575 


1925 


A 


4360 


2038 


1512 


GCWWRHPWLASQRDCLDCRIQLAEKFVKAV 
SKPSRPDMNPIRVKEVYRLEEMEKffVRLEM 
KJlKAjdolj 1 rKJLo Y I uKJJUKrlr VrMGL Yl VRT 
VNEPWTMGFSKSFKKKTFYKKKTKDSTFDLP 
ADSIAPFHICYY GRLFWEWGDGIRVHDSQKP 
QDQDKLSKEDVLSHQMHRA 


576 


1926 


A 


4365 


69 


500 


QVEGRQGREVKRTAWRISPVWRPARCRRRST 
PQP/PE/PGAQQQERHRQGEAPMQALDPRAEP 
GPQAQSHAACQPEPEPPRVLLDPTAARGGVQ 
GRP/GLSRHPGLAPHPQTHTPWPQSGRLPCAS 
EPLPLGGIRPTPGLEPKGRDLM 
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577 


1927 


A 


4366 


785 


502 


SAPPKKKNGVLFLSPRLKSSGATWVHSTPTLW 
ASSNSRASTPKVAGrTGARPHARUFVFLIEMG 
FHNVGQAGL/DTLTLVICPPQPPKLLGLQM 


578 


1928 


A 


4367 


1 


221 


FF7FUCKSRCVTQAGVQG\PISLHPPPPGFKRJF 

SRLSLI^SWDYRHP/HAANFCEFSRDGVVSPYW 

SGWSRTPDLR 


579 


1929 


A 


4383 


1 


224 


FETESHSVTQAGMQWHNLGSLQPMP/PGLKR 
FSCLRLQSSWDHRHAPPHLAHFCIFSRDGVSP 
CWPGWSSTPDLK 


580 


1930 


A 


4397 


410 


94 


SRLKPYSTNVTAKKlJPATNIPNLDCFrAKLYQ 
\VFKKGI\IHILHELFQNKEEGAFPNS/FYEASFT 
LRPKSDRDIAKEESYSTISLLSTDTKILMSKYK 
QLKSSDL 


581 


1931 


A 


4414 


670 


3 


VLVHRQCGG1LRLRRKEAVSVLDSADIEVTDS 

RLPHATIVDHRPQHRWLETCNAPPQLIQGKA 

RSAPKPSQASGHFSVELVRGYAGFGLTLGGG 

RDVAGDTPLAVRGLLKDGPVAQRCGRLEVGD 

LVLHINGESTQGLT\HAQAVERIRAGGPQLHL 

VIRRPLETHPGKPRGVGEPRKGWPSWPDRSP 

DPGGPEVTGSRSSSTSLVQHPPSRTTLKKTRG 

SPE 


582 


1932 


A 


4424 


194 


449 


VLYIRKKJCRLEKLRHQLMPMYNFDPTEEQDE 
LEQELLEHGRDAASVQAATSVQAMQGKTTL 
PS\QGPLQRPSRLVFT\DVANAIHV 


583 


1933 . 


A 


4435 


1 


166 


APGPPVPPPGSPPEQMPGPCPASMPP/DPPPGS 
PPEQMPGPCPVSAPP/GPPPGSPFEQMPGPCPV 
SAPPALLQDTSV 


584 


1934 


A 


4439 


1 


628 


SATPQQPSAPQHQGTLNQPPVPGMDESMSYQ 

APPQQLPSAQPPQPSNPPHGAHTLNSGPQPGT 

APATQHSQAGPATGQAYGPHTYTEPAKPKK 

GQQLWNRMKPAPGTVEVSSSTSRSDPLLLPPR 

AXJU^QRASTVVLAPSPT/SEKVQNHSGS SAR 

GNLSGKPDDWP/LGHERVCGALLHRL*VGGG 

QGPHGKAAQGGAAGAAAGRLGLYH 


585 


1935 


A 


4463 


10 


144 


HKPVTNSRDTQEVPLEKAKQVLKIIATFKHTT 
SIFDDFAHYEKRQ 


586 


1936 


A 


4464 


1309 


103 


LNAESYVSFTTKLDIPTAAKYEYGVPLQTSDS 

FLRFPSSLTSSLCTDNNPAAFLVNQAVKCTRK 

INLEQCEEIEALSMAFYSSPEILRVPDSRKKVPI 

TVQSIVIQSLNKTLTRREDroVLQPTLVNAGH 

FSLCVNVVLEVKYSLTYTDAGEVTKADLSFV 

LGTVSSVVVPLQQKFEIHFLQENTQPVPLSGN 

PGYWGI^LAAGFQPHKGSGnQTTNRYGQLT 

ILHSTTEQDCLALEGVRTPVLFGYTMQSGCK 

LRLTGALPCQLVAQKVKSLLWGQGFPDYVA 

PFGNSQGP/ADMLDWVPIHFITQSFNRKDSCQ 

LPGALVIEVKWTKYGSLLOTQAKIVNVTANLI 

SSSFPEANSGNERTTLISTAVTFVDVSAPAEAG 

FRAPP AINARLPFNFFFPFV 


587 


1937 


A 


4471 


614 


387 


LLGRASAC/LQLQSSW/D/HRPMLPYLANFVF 
NKHEPPCPATKRRHSGSI 


588 


1938 


A 


4480 


1720 


1458 


HDLGSLQPPPPGFKRFSCLSLPSSWDYRLMPP 
CPANFCmLDFLVETGFHHVGQASHELLTSGD 
PPTSASQSAGITGMSYHTWFGES 


589 


1939 


A 


4487 


922 


332 


APVTTSPRVGQPW/RTALALRSLYRARPSLRC 
PPVELPWAPRRGHRLSPADDELYQRTRISLLQ 
REAAQAMYIDSYNSRGFMINGNRVLGPCALL 
PHSWQWNVGSHQDITEDSFSLFWLLEPRIEI 
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WVGTGDRTERLQSQVLQAMRQRGIAVEVQ 
DTPNACATFNFLCHEGRVTGAALIPPPGGTSL 
TSLGQAAQ 


590 


1940 


A 


4492 


1 


472 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 

PFSCLSU>SS^T>YRIIPPI^ANFFVFLVETGFP 

RFSRDGLDLLT/S/GDPPTSASQSAGITGVSHR 

ARPKRIGEPRRKCGNAWWPSTSLGDHRVTS 

VPHQGGLPGPIRVAPSSAGQREASQGPPGR 


591 


1941 


A 


4495 


1444 


1116 


IAARFTLAKTWNQLKRP\TMIDSIKKTR\YIYT 
MEYYADTERNEIMSRAGTWVELEAIILSKLM 
LKDNWVEDTIPQGAVPCTATAEGMKRLLFAL 
EPWDSSCFPHPSSGV 


592 


1942 


A 


4496 


2 


919 


RTRPLFSGRPTRPVCTMSDERRLPGSAVGWL 

VCGGLSLLANAWGILSVGAKQKKWKPLEFL 

LCTLAATHMLNVAVPIATYSWQLRRQRPDF 

EWNEGLCKVFVSTFYTLTLATCFSVTSLSYHR 

MWMVCWPVNYRLSNAKKQAGHTVMGIWM 

GSFILSALPAVGWHDTSERFYTHGCRFIVAEI 

GLGFGVCFLLLVGGSVAMGVICTAIALFQTL 

AVQVGRQADHRAFTVPTIWEDAQGKRRSSI 

DGSEPAKTSLQTTGLVTTIWIYDCLMGFPVL 

GPFSLADTHL SDLPYTWGDRDSGGAC VM 


593 


1943 


A 


4506 


2 


193 


FFFEAESCSVPQAGVQRPDLGWLHAPPP\GSC 
HFPASASQVAGTTHARHHTQLIFVAFLVENGL 
C 


594 


1944 


A 


4507 


1327 


647 


KMAGGVRPLRGLRALCRVLLFLSQFCELSGG 
ESTEIPPYVMKCPSNGIXSRLPADCIDCTTNFS 
CTY GKPVTFDCAVKPS VTCVDQDFKSQKNFII 
NMTCRFC WQLPETD YECTNSTSCMTVSCPRQ 
RYPANCTVR\DHVHCLGNRTFPKMLYCNWT 
GGYKWVYGLWLLRHHPRWGLGADRFNYLGP 
VAGTASGKLFSFGGLGIWTLIDVLLIGVGYVG 
PADGSLY1 


595 


1945 


A 


4512 


533 


264 


FFFKMESYSVARLECSGAISAPCNLHLLGSNN 
SPASASRV/AGNIGARHHTQQIFVLLVQMRYH 
YVGQDGLDLUNLMIHPPRSPKVLGLQA 


596 


1946 


A 


4513 


3 


1674 


HASDHLYPNFLVNELILKQKQRFEEBCRFKLD 

HSVSSTNGHRWQIFQDWLGTDQDNLDLANV 

NUvCLELLVQKKKQLEAESHAAQLQILMEFLK 

VARRNKREQLEQIQKELSVLEEDIKRVEEMS 

GLYSPVSEDSTVPQFEAPSPSHSSHDSTEYSQP 

PGFSGSSQTKKQPWYNSTLASRRKRLTAHFE 

DLEQCYFSTRMSRISDDSRTASQLDEFQECVLS 

KF\TRYNSVRPL\ATLSYASDLYNGSQYKSLV 

FEFDRDCDYFAIAGVTKKIKVYEYDTVIQDA 

VDIHYPENEMTCNSKISCISWSSYHKNLLASS 

DYEGTVILWDGFTGQRSKVYQEHEKRCWSV 

DFNLMDPKLLASGSDDAKVKLWSTNLDNSV 

ASIEAKANVCCVKFSPSSRYHLAFGCADHCV 

HYYDLRNTKQPIMVFKGHRKAVSYAKFVSG 

rrn/p a crncni vt \i7vr\ Tnvxs\ vpi n cw ^ijtvt 
bblV&Ao J DM^LKLWN VvjJsJ*\i {JLKM'JsAjHIN 

EKNFV\GLASNGDY1ACGSENNSLYLYYKGLS 

KTLLTFKFDTVKSVLDKDRKEDDTNEFVSAV 

CWRALPDGESNVLIAANS\QGTI\KVLELV 


597 


1947 


A 


4518 


536 


824 


RSLALSPGLECSGMISAHCNLHLLGSSDPPTS 
ASQVAEn^VRHHTWLIFCI\LGQMGFHHVGE 
QAGLELLTSWDPAILPSQSAGIIGMSPHAWPP 


598 


1948 


A 


4524 


1 


384 


FDTEFVNIGGDFDAAAGVFRXCRLPGAYFFSF 
TLGKXPRKTLSVKLMKNRDEVQAMTYDDGS S 
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/^possible nucleotide deletion, V=possible 
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RRREMQSQSVMLALRRGDAVWLLSHDHDG 
YG A Y SNHGKYTTFSGFL VYPDL AP AAPPGLG 
ASELL 


599 


1949 


A 


4526 


366 


776 


MGQPAPYAEGPIQGGDAGELCKCDFLVFTSP 
NPEAVCEAGTPAMFQTAWRQMESCSI/AQAG 
VQ\\nWDPGSLHPPPLGFKRFSCLSLPSS\VDYK 
HAPPHPANFCIFSRDQVSPCWPGWSRSLDLVI 
PPPWLPKVLGLQA 


600 


1950 


A 


4529 


776 


334 


FFFETESCYVAQAGVQWCDLCSLQAPPPG\SS 
DPPASASRVAGTTGARHHTQLIFVFLVETGFH 
\MLARDGLKLLTSSDPPASASQSSWDYRREPP 
RI^NFFVFLVETGSRYVAQAGVQWLFTGAIP 
LUSTGVLTCSVSDLGRFIPP 


601 


1951 


A 


4533 


1460 


403 


HEVQESIHFLESEFSRGISDNYTLAIJTYALSS \ 
VGSPKAKEALNMLTWRAEQEGGMQFWVSSE 
SKLSDSWQPRSLDIEVAAYALLSHFLQFQTSE 
GIPLMRWLSRQRNSUjGFASTQDTTVALKALS 
EFAALMNTERThnQVTVTGPSSPSPVKFLEDT , 
HNRLLLQTAELADGTANGSV/SISANGFGFAI 
(^LNVVYNVKASGSSRRRRSIQNQEAFDLDV 
AVKENKDDLNHVDLNVCTSFSGPGRSGMAL . 
MEVNLLSGFMVPSEAISLSETVKKVEYDHGK 
LNLYLD S VNETQFCVNLPA VRNFK VSNTQD A 
SVSIVDYYEPRRQAVRSYNSEVKLSSCDLCSD 
. VQRLPSL 


602 


1952 


A 


4540 


1963 


295 


MRAPGRPALRPLPLPPLLLLLLSSPWGRAVPC 

VSGGLPKPANITr^SINMKNVLQWTPPEGLQG 

VKVTYTVQYFIYGQKXWUsTKSECRNINRTYC 

DLSAETSDYEHQYYAJCVKAIWGTKCSKWAE 

SGRFYPFLETQIGPPEVALTTDEKSISWLTAP 

EKWKRNPEDLPVSMQQIYSNLKYNVSVLNT 

KSNRTWSQCVTNHTL\^TW\IJEPhrn-YCVHV 

ESFVPGPPRRAQPSEKQCARTLKDQS SEFKAK 

nFWYVLPISrrVFLFSVMGYSIYRYIHVG\KEK 

HPVAhn-ILIYG\NEFDKRFr^A\EKIV\INFI\TL 

NIS\DDSKISHQDMSLLGKSSDVSSLNDPQPSG 

NLRPPQEEEE VKHLG Y ASHLMEIFCD SEENT\ 

EGTSFTQQESLSRTIPPDKTVIEYEYDVRTTDI 

CAGPEEQELSLQEEVSTQGTLLESQAALA^ 

GPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEE 

EPSTTLVDWDPQTGRLCIPSLSSFDQDSEGCE 

PSEGDGLGEEGLLSRLYEEPAPDRPPGENETY 

LMQFMEEWGLYVQMEN 


603 


.1953 


A 


4543 


3 


600 


YSAVEFVEQASGISDWWNPALRKRMLSDSGL 

GMIAPYYEDSDLKDLSHSRVLQSPVSSEDHAI 

LQAVIAGDLMKLffiSYKNGGSLLIQGPDHCSL 

LHYAAETGNGEIVKYILDHGPSELLDMADSE 

TGETALHKAACQRNRAVCQLLVDAGASLRKV 

TDSKGKTPQERAQQA\GDPDLAA/YTIESRQN 

YKVI GHEDLETA V 




17 J** 


A 

A 




3 




^DNKVt^NljbLHQKDi VHDNDrlir YLlCiQAN 

QSNSYPSMSDPYLSSYYPPSIGFPYSLNEAPW 

STAGDPPPYLTTYGQLSNGDHHFMHDAVFG 

QPG GLGNNIY QHRFNFFPENPAFS A WGTSG S 

QGQQTQSSAYGSSYTYPPSSLGGTWDGQPG 

FHSDTLSKAPGMNSLEQGMVGLKIGDVSSSA 

VKTVGSVVSSVALTGVLSGNGGTNVNMPVS 

KPTSWAAIASKPAKPQPKMKTKSGPVMGGG 

LPPPPDCHNMDIGTWDNKGPVPKAPVPQQAP 
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F=Phenylalanine, GKrlycme, H=Histidine, 
I— lso leucine, K^Lysroe, LHLeucine, 
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SPQAAPQPQQVAQPLPAQPPALAQPQYQSPQ 
QPPQ 


605 


1955 


A 


4553 


2 


2304 


IIXQEKRNCLLMQLEEATRLTSYLQSQLKSLC 

ASTLTVSSGSSRGSLASSRGSLASSRGSLSSVS 

FTDIYGLPQYEKPDAEGSQLLRFDUPFDSLGR 

DAPFSEPPGPSGFHKQRRSLDTPQSLASLSSRS 

SLSSLSPPSSPLDTPFLPASRDSPLAQLADSCE 

GPGLGALDRLRAHASAMGDEDLPGMAALQP 

HGVPGDGEGPHERGPPPASAPVGGTVTLRED 

SAKRLERRARRISACLSDYSLASDSGVFEPLT 

KRNEDAEEPAYGDTASNGDPQIHVGLLRDSG 

SECLLVHVLQUO^AGI^VKEDCKVHIRVYL 

PPU^SGTPNTYCSKALEFQVPLVFNEVFRIPV 

HSSALTLKSLQLYVCSVTPQLQEELLG1AQIN 

LADYDSLSEMQLRWHSVQVFTSVLNHQGRGR 

LGVQERAPPGTLHTPSPSPA/STDAVTVLLAR 

TTAQLQAVERELAEERAKLEYTEEEVLEMER 

KEEQAEA1SERSWQADSVDSGCSNCTQTSPPY 

PEPCCMGIDSILGHPFAAQAGPYSPEKFQPSPL 

KVDKETNTEDLFLEEAASLVKERPSRRARGSP 

FVRSGTTVRSQTFSPGARSQYVCRLYRSDSDS 

STLPRKSPFVRNTLERRTLRYKQSCRSSLAEL 

MARTSLDLELDLQASRTRQRQLNEELCALRE 

LRQRLEDAQLRGQTDLPPWVLRJDERLRGLLR 

EAERQTRQTKLDYRHEQAAEKMLKKASKEI 

YQLRGQSHKEPIQVQTFREKJAFFTRPRINIPPL 

PADDV 


606 


1956 


A 


4555 


3429 


776 


PGSGPGPAPFLAPVAAPVGGISFHLQIGLSREP 

VLLLQDSSGDYSLAHVREMACSIVDQKJFPEC 

GFYGMYDKJLLFRHDPTSENILQLVKAASDIQ 

EGDLIEWLSASATFEDFQIRPHALFVHSYRA 

PAFCDHCGEMLWGLVVRQGUCCEGCGLNYH 

KRCAFKIPhWCSGVRRRRLSNVSLTGVSTIRT 

SSAELSTSAPDEPLLQKSPSESFIGREKRSNSQ 

SYIGRPIHLDKIIJvlSKVKVPHTFVIHSYTRPTV 

CQYCKKLUCGIJ^QGLQCKDCRFNCHKRCA 

PKWNNCLGEVTINGDLLSPGAESDVVMEEG 

SDDNDSERNSGLMDDMEEAMVQDAEMAMA 

ECQNDSGEMQDPDPDHEDANRTISPSTSNNIP 

LMRWQSVKHTKRKSSTVMKEGWMVHYTS 

KDTLRKRHYWRLDSKCITLFQNDTGSRYYKE 

IPLSEILSLEPVKTSALIPNGANPHCFEITTANV 

VYYVGENVVNPSSPSPNNSVLTSGVGADVAR 

MWEIAIQHALMPVIPKGSSVGTGTNLHRD1SV 

SISVSNCQIQENVDISTVYQIFPDEVLGSGQFGI 

VYGGKHRKTGRDVAIKIIDKLRFPTKQESQLR 

■V7L.'\ T ATI /"\XTT IXLItt/Tin/XTT T*CX /nDTDDB \ 7"V\ r\ TV M 

Nc V AlLQNLHrirO VvNLbCMr ETr ER VFWM 
EKLHGDMLEMIL SSEKGRLPEHITKFLITQIL V 
AIJRHLHFKNIVHCTIJ^ENVLLASADPFPQV 
KLCDFGFARDGEKSFRRSVVGTPAYLAPEVL 
RNKGYNRS1J5MWSVGVIIYVSLSGTTPFNED 

LLQVKMRKRYSVDKTLSHPWLQDYQTWLDL 

RELECKIGERYITHESDDLRWEKYAGEQGLQ 

YPTH1JNPSASHSDTPETEETEMKALGERVSIL 


607 


1957 


A 


4563 


1 


4499 


SRPWWLRASERPSAPSAMAKRSRGPGRRCLL 

ALVLFCAWGTLAWAQKPGAGCPSRCLCFRT 

TVTICMHLLLEAVPAVAPQTSILDLRFNRIREI 

QPGAFRRLRI^NTLLLNNNQIKRIPSGAFEDL 

ENLKYLYLYKNEIQSIDRQAFKGLASLEQLYL 
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seq- 
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in 
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nucleotide 
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amino acid 
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nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, 
U=Asparnc Acid, &=Glutamic Acid, 
F=Phenylalanine J GKrlycine, H^Histidine, 
I=lsolcucine, K=Lysine, L-Lcucine, 
M=Methionine, N^Asparagine, P=Prolme, 
Q=Ghitamine, R=Argmine, S=Serine, 
T=Tbreonine, V=Valine, W==Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \~possibie 
nucleotide insertion 














HrTvfQIETIX)PDSF^HIJ > KLERIJFLH^Tmm 

VPGTFNHIXSNIKRIJUJDSNTI^CDCEILWIA 

DLLKTYAESGNAQAAA1CEYPRR1QGRSVATI 

TPEELNCERPRITSEPQDADVTSGNTVyFTCR 

AEGNPKPEIIWLRNNNELSMKTD SRLNLLDD 

GTLMIQKTQETrX^rfQCMAKNVAGEVKTQ 

EVTLRYFGSPARPTFVIQPQNTEVLVGESVTL 

ECSATGHPPPRISWTRGDRTPLPVDPRVNITPS 

GGLYIQNWQGDSGEYACSATNNIDSVHATA 

FIIVQALPQFTVTPQDRVVIEGQTVDFQCEAK 

GNPPPVIAWTKGGSQLSVDRRHLVLSSGTLRI 

SGVALHDQGQYECQAVNDGSQKWAHLTVQ 

PRVTPVFASIPSDTTVEVGANVQLPCSSQGEP 

EPAITWNKDGVQVTESGKFHISPEGFLTINDV 

GPADAGRYECVARNTIGSASVSMVLSVNVPD 

VSRNGDPFVATSIVEAIATVDRAINSTRTHLF 

DSRPRSPNDLLALFRYPRDPYTVEQARAGEIF 

ERTLQLIQEHVQHGLMVDLNGTSYHYNDLVS 

PQYLNLIANLSGCTAHRRVNNCSDMCFHQKY 

RTHDGTCNNLQHPMWGASLTAFERLLKSVY 

ENGFNTPRGINPHRLYNGHALPMPRLVSTTLI 

GTETVTPDEQFTHMLMQWGQFLDHDLDSTV 

VALSQARFSDGQHCSNVCSNDPPCFSVMIPPN 

DSRARSGARCMFFVRSSPVCGSGMTSLLMNS 

VYPRJEQENQLTS YEDASNVY GSTEHEARSIRD 

L ASHRGLLRQGIVQRS GKPLLPF ATGPPTECM 

RDENESPIPCFLAGDHRANEQLGLTSMHTLW 

FREHNRJATELLKLNPHWDGDrTYYETRKIVG 

AHQHITYQHWLPKILGEVGMRTLGEYHGYD 

PGINAGIFNAFATVAAKRFGHTLVNPLLLPGLD 

ENFQPIAQDHLPLHKAFFSPFRIVNEGGIDPLL 

RGLFGVAGKMRVPSQLLNTELTERLFSMAHT 

VALDLAAINIQRGRDHGIPPYHDYRVYCNLS 

AAHTFEDLKI^EIKNPEIREKIJCRLYGSTLNID 

LFPALVVEDLVPGSRI/jITLMCLLSTQFKRLR 

DGDRLWYENPGVFSPAQLTQDCQTSLARILCD 

NADNTTRVQSDVFRVAEFPHGYGSCDEIPRVD 

LRVWQDCCEDCRTRGQFNAFSYHFRGRRSLE 

FSYQEDKPTKKTRPRKIPSVGRQGEHLSNSTS 

A\FSTRSDASG\TNDFQRVCSWEMQKTITDLR 

TQKKLESR\LSTTECVDAGGESHANNTKWK 

KDACTICECKDGQVTCFVEACPPATCAVPVNI 

PGACCPVCLQKRAEEKP 


DUO 




A 






1135 


t btLLJij V ^UKL(jrLUbbbD Y Y 1 PQKVDVPKAL 
irVAVQCGCDGTKXTQSGKVLACGLNEFNKL 
GLNQCMSGIINHEAYHEVPYTTSFTLAKQLSF 
YKRTIAPGKTHTAAIDERGRLLTFGCNKCGQ 
LGVG>TYKKRLGINLLGGPUjGKQVIRVSCGD 
EFTIAATDDNHIF A WGN G GN GRIAMTPTERP 
HGSDICTSWPRPIFGSLHHVPDLSCRGWHTILI 
VEKVLNSKTOSNSSGLSIGTVFQSSSPGGGGE 
GGPDAW 


609 


1959 


A 


4567 


1 


412 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 

PFSCLS1PSSWDYRJRPPLRPANFFVFLVETGF 

HRFSRDGLDLLT/S/GDPPASASQSAGITGVSH 

RARPRINUINVIYSFAVTYCLNYISLAMSSTL 

KLSFHVLSGS 


610 


1960 


A 


4570 


697 


467 


ECRGVISAH\CCTLCLPSSSDSASAF\RVARTT 
GTCDYAQLIFAFLVEMGFHHVGQDGLHLL/N 
LVIRPPRPPKVLGLQA 
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seq- 
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hod 


SEQ 
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nucleotide 
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cofrespondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
.location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Ammo acid sequence (A= Alanine C==Cysteine, 
EHAspartic Acid, E=Ghitamic Acid, 
F=Phenylalanine, OOlycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Metfaionine, N=Asparagme, ^Proline, 
QKJJutamine, R=Arginine, S=Serine, 
T=Threonine J V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Uoknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


611 


1961 


A 


4571 


25 


1396 


ADPH1TV1RKKPAASATKRVU>PVLRVSSPRT 

WNPNVPESPRIPAPRLPKRMSGAPTAGAALM 

LCAATAVLLSAQGGPVQSKSPRFASWDEMN 

V1AHGLLQL0QG\CANAGAHPQSAERAGA\R 

LSACGSACQGTEGSTDLPLAPESRVDPEVLHS 

LQTQLKAQNSRJQQLFHKVAQQQRHLEKQHL 

RIQHLQSQFGLU)HKHLDHEVAKPARRKRLP 

EMAQPVDPAHNVSRLHRLPRDCQELFQVGER 

QSGLFEIQPQGSPPFLVNQCMTSDGGWTVIQR 

RHDGSVDFNRPWEAYKAGFGDPHGEFWLGL 

EKVHSITGDRNSRLAVQLRDWDGNAELLQFS 

VHLGGEDTAYSLQLTAPVAGQLGATTVPPSG 

LSVPFSTWDQDHDLRRDKNCAKSLSGGWWF 

GTCSHSNLNGQYFRSIPQQRQKLKKGIFWKT 

WRGRYYPLQATTMLIQPMAAEAAS 


612 


1962 


A 


4575 


162 


3 


FFFETESRSVAQAGVQWRDLSSLQPPPPGVSR 
G SP AS ASPV AG1TGTRHHRTRG 


613 


1963 


A 


4584 


687 


321 


PLAQRRPFLWVTVKTNGHIWGSSTYPHFWGS 
SNS/PASASQVAGPNARHQARnFVFLVEPRF 
HHVGRAGLGFL/NLAICLPQHPKVLGLQACN 
LNIKPHPAHKY1SM1QFNVHFMCMSVHIYI 


614 


1964 


A 


4589 


727 


299 


PGSAQSAQRGRGRRRARAGSATQITMYSFMG 
GGLFCA WVGTTLLVVAMATDHWMQYRLSGS 
FAHQGLWRYCLGNKCYLQTDSIAYWNATRA 
FMILSALCAISGHMGIMAF/GWVAVLMTFFA 
GIFYMCAYRVHECRRLSTPR 


615 


1965 


A 


4590 


2 


414 


TtLPEKIQAWAQKQCPQSGEEAVALWHLEK 

ETGRLRQQVSSPVHREKHSPLGAAWEVADFQ 

PEQVETQPRAVSREEPGSLHSGHQEQLNRKR 

ERRPLPKNARPSPWVPALADEWNTLHQEVTT 

TRLPAGSQEPVKD 


616 


1966 


A 


4592 


773 


488 


DFALVAQAGVQWHNLGSPQPLPPGFKRFSCL 
SLPSSWEYRCVPP/RLANFVFLVEMGFLHVGQ 
AGLELPTSGDPPALASQSAGTTGVTTVPSGPG 


617 


1967 


B 


4595 


84 


478 


XRHGLREPLLERRCAAASSFQHSSSLGRELPY 

DPVDTEGFGEGGDMQERFLFPEYILDPEPQPT 

REKQLQELQQQQEEEERQRQQRREERKQQNL 

RARSREHPWGHPDPALPPSGVNCSGCGAEL 

HCQDAR* 


618 


196S 


A 


4596 


2945 


1188 


ARSRNSARGVYGMCVDTLFLCFLEDLERNDG 

SAERPYFMCSTLKKPLARRCFPAIHAYKGVL 

MVGr^TTYEDGHGSRKNITDLVEGAKKANG 

VLEARQLAMRIFEDYTVSWYWIIIGLV1AMA 

MSLLSIIIXHLLAGIMGWVMIIMEI\SELGYRIF 

HCYMEYSRLRGEAGSDVSLVDLGFQTDFRV 

YLHLRQWLAPMIILSILEVinLLLIFLRKRIU 

AIALDCEASRAVGYVMCSLLYPLVTFFLLCLCI 

A YWAST A VFL STSNEAVYKIFDD SPCPFTAKT 

CNPETFPSSNESRQCPNARCQFAFY GGESGYH 

RALLGLQIFNAFMFFWLANFVOALGQVTLAG 

AFAS Yr WALKKPDDLPAFPLFS AF GRALR YH 

TGSLAFG ALIL ATV QIIRVILEYLD QRLKAAEN 

KFAKCLMTCLKCCFW(XEKF1KFLNRNAYIM 

IAIYGTNFCTSARNAFFIXMRNIIRVAVLDKV 

TDFLFLLGKLLIVGS VGELAF'FFKl HRIRJVQDT 

APPLNYYWVPILTVIVGSYLIAHGFFSVYGMC 

VDTLFLCFLEDLERNDGS AERPYFMS STLKKL 

LNKTNKKAAES 


619 


1969 


A 


4601 


2 


357 


RTSVEPYILGEF/RKLSNNTKWKTEYKATEY 



218 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seo- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
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ng to first 
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residue of 
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sequence 


Amino acid sequence (A=Alamne OCysteine, 
D=Aspamc Acid, EKjlutamic And, 
F=Phenylalaninc, Glycine, H^Hisudine, 
I=Isoleucine, K=Lysme, L=Leucinc, 
M=Methi onine, N=Asparagiije, P=Proline, 
Q=Glutamine, R=Arginme, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possibie nucleotide deletion, V=possible 
nucleotide insertion 














GLAYGHFSYEFSNHRDVWDLQGWVTGNGK 

GLrVXTDPQIHSVDQKVFTTNTGKRGffYFFN 

NQHVECNE1CHRLSLTRPSMEKPCKS 


620 


1970 


A 


4606 


1 


2415 


MERLWGLFQRAQQLSPRSSQTVYQRVEGPR 

KGHlJEEEEEIXjEEGAETLAHFCPMELRGPEP 

UjSRPRQPNUPWAAAGRRAAPYLVLTALLIF 

TGAFLLGYVAFRGSCQACGDSVLWSEDVN 

YEPDLDFHQGRLYWSDLQAMFLQFLGEGRL 

EDTIRQTSLRERVAGSAGMAALTQDIRAALS 

RQKLDHVWTDTHYVGLQFPDPAHPNTLHWV 

DEAGKVGEQLPLEDPDVYCPYSAIGNVTGEL 

VYAHYGRPEDLQDLRARG VDPV GRLLL VRV 

GVISFAQKVTNAQDFGAQGVLIYPEPADFSQ 

DPPKPSLSSQQAVYGHVHLGTGDiPYTPGFPSF 

NQTQFPPVASSGLPSIPAQPISADIASRLLRKL 

KGPVAPQEWQGSLLGSPYHLGPGPRLRLWN 

NHRTSTP1NNIFGCIEGRSEPDHYWIGAQRDA 

WGPGAAKSAVGTAILLELVRTFSSMVSNGFR 

PRRSIXHSWDGGDFGSVGSTEWLEGYLSVL 

HLKA VVYVSLDN A VLGDD KFHAKTSPLLTSL 

IESVLKQ\TDSPNHSGQTLYEQVVFTN\PSWD\ 

AEVIRPLPM\DSSAY\SFTAFVGVPAVEFSFME\ 

DDQVAYPFLHTKEDTYENLHKVLQGRLPAVA 

QAVAQLAGQLLIRLSHDRLLPLDFGRYGDW 

LRKIGNLNEFSGDLKARGLTLQWVYSARGDY 

IRAAEJQJIQEIYSSEERDERLTRMYNVRIMRV 

EFYFLSQYVSPADSPFRHIFMGRGDHTLGALL 

DHLRIXRSNSSGTPGATSSTGFQ\ESRFRRQL\ 

ALLNTWDACKGAANALSGDVWNIDNNF 


621 


1971 


A 


4610 


793 


334 


ISRVDDFVGSGIANVIIAVAIFSIPAFARLVRG\ 

NTLVLKQQTFJESARSIGASDMTVLLRHILPGT 

GSSIVVFFTMRIGTSnSAASLSFLGLGAQPPTP 

EWGAMLNEARADMVIAPHVAVFPALAIFLTV 

LAFNLLGDGLRDALDPKIKG 


522' 


1070 


A 

A 


•+0J4 


Z 


820 


LVYVMIAIFCIASAMSLYNC^AALIHKIPYGQ 
CTIACRGKNMEVRLIFLSGLCIAVAWWAVF 
RNEDR WA WILQDILGIAFCLNLIKTLKLPNFK 
SCVILLGLLLL YD VFFV FTTPFTTKNGESIMVEL 
AAGPFGNNEKNDGNLVEATGQPSAPHEKLPV 
VIRVPKLIYFSVMSVCLMPVSILGFGDnVPGL 
LIAYCRRFDVQTGSSYIYYVSVXTVAYAIGMIL 
TFVVLG\LMKKGQPAXLYLVPCTLITA/CQFV 
A W b 1 v K£MKJvFWER VTS 


623 


1973 


A 


4619 


17 


691 


TLVS WEFVRRADLTREDLAPS SVDSGQAGF 

GGCCESGLPNTMPSAFSVSSFPVSIPAVLTQT 

DWTEPWLMGLATFHALCVLLTCLSSRSYRLQ 

IGHFLCLVTLVYCAEYINEAAAMNWRLFSKY 

QYFDSRGMBSIVFSAPLLVNAMIIVVMWVW 

Kl LM VMTDLKN AQERRKEKKRRRKED* GAA 

AAWSLRPSRPPSAAPSAAVCVAWASFQLTHG 

LKNRCFI 


624 


1974 


A 


4622 


164 


668 


VSCYTALQSIMNQPESANDPEPLCAVCGQAH 
SLEENHFYSYPEEVDDDLICHICLQALLDPLD 
TPCGHTY CTLCLTNFLVEKDFCPMDRKPLVL 
QHCKXSSILVNK1XNKLLVTCPFREHCTQVL 
QRCDLEHHFQTSQAWGTHL* SQIXGRLRQED 
CLSPGVHHCSEV 


625 


1975 


A 


4625 


474 


473 


CFLSPSPLLPPLLLSSSSSPSFPLPPPPTLLPSTLP 
PPLLIPSS*LSP 



219 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 
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Amino acid sequence (A=Alanine OCysteinc, 
D=Aspartic Acid, EKHutamic Acid, 
F^Phenylalanine, G=Glycine, H^Histidine, 
Msoleucdne, K=Lysine t L=Leucine, 
M=Methjonine, N=Asparagine, P=Proline, 
Q^hitamine, R=Argmine J S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=T>TOsine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 


626 


1976 


A 


4629 


249 


3 


KLKGNECFCYHCNVCIFLMIKX* GLFLC* IYFI 
LFFET* SHSFTRLECSGTIS AHCSLQLQG SSNSP 
ASASQVAGIAGTHH 


627 


1977 


A 


4635 


1 


301 


FFFFETKPFFAPQAGGQGPSRGSLNPLPTGLK 
QFSGLTLSRSGNNGPRPPPRVNFGILRGNGVP 
PGGAG* PRPPDLRGPPGLAPPQGGNNGGDPP 
ARAYL 


628 


1978 


A 


4648 


1357 


782 


KLFSSQRLFGPHIQAINPSFLLLSFFPS*LLAMR 
TVGNNAFILVFLVYRIVLLLF*HV*PAYFQPSK 
NKTAKINCN* RPFLFL VCYLL* AELHIGIFI ANF 
YIX:iPmXNEHLWPKLl^SLIFHVDFCGFLHK 
VraCFTEFUJFLYFL*LFIIKVSCSn*CSTICVF 
SYKSFAVIIFFVDNTRFFSFGF 


629 


1979 


A 


4660 


18 


999 


HHELHTLELLQNPKEVLTRSEIQDVNYSLEAV 

KVKTVCQIPLMKEMLKRFQVAVNLAEDTAH 

FKLVFSQEGRYVKNTASASSWPVFSSAWNYF 

AGWRNPQKTAFVERFQHLSCVLGKNVFTSG 

KHYWEVESRDSLEVAVGVCREDVMGJTDRS 

KMSPDVGIWAIYWSAAGYWPUGFPGTPTQQ 

EPALHRVGVYLDRGTGNVSFYSAVDGVHLH 

TFSCSSVSRUtf>FFWLSPLASLVIPPVTDRK*G 

FS SPDQNSFP WQL RDTHP W ALFCPS CL YPG 

WSIFWVSLTVPFG1CPLCASQEAVPWEVGLA 

NGDGTGNFPRRFWEIFL 


630 


1980 


A 


4669 


2 


358 


FFFFFETESHSVAQAGMQWRKLGSLPAPPPGF 
TPFFCL SLLNG WDYRRPPPHLANFFVLLVETG 
FHD VGQDGLDLLTS* STPSASQSAEITGVSHC 
TRLKKIRFAKGHVEFFFESHVE 


631 


1981 


A 


4674 


953 


614 


TPIRGTDDEHEECTVQEYSAGKNTCLRPGAV 
AHTCNPCTLGGRGRWIT*GSGVQDQPGPTWQ 
NPVFLERRPRALHSSPGLTTQRILWAQGLWV 
GAGSTGCSRGPRGEGVFREG 


632 


1982 


A 


4678 


34 


314 


RSTHASGMISPSFGFMGHLLRLEFEILPSTPNP 
♦LPSYQGEAAGSSLISHLQTFSPDLKGVYCTFP 
ASGLAPVPTHWTVSELSRSPVATATFC 


633 • 


1983 


A 


4696 


1 


1365 


RTLGMEGERRASQAPSSGLPAGGANGESPGG 

GAPFPGSSGSSALLQAEVLDLDEDEDDLEVFS 

KDASLMDMNSFSPMMPTSPLSMINQIKFEDEP 

DLKDLJrrVDEPESHVlU'IElHlYTUrTKTSRG 

EFDSSEFEVRRRYQDFLWLKGKLEEAHPTLD 

PPLPEKFT^GMVERFNDDFIETRRKALHKFL 

NRL^HPTLTFNEDFKIFLTAQAWELSSHKXQ 

GPGIXSRMGQTVRAVASSMRGVKNRPEEFM 

EMNNFIELFSQKINLIDKISQRIYKEEREYFDE 

MKEYGPIHELWSASEEDLVDTLKDVASCIDRC 

CKATEKRMSGLSEALLPWHEYVLYSEMLM 

GVMKRRDQIQAELDSKVEVLTYKKADTDLL 

PEEIGKLEDKVECANNALKADWERWKQNM 

QNDIKLAFTDMAEENIHYYEQCLATWESFLT 

SQTNLHLEEASEDKP 




1984 


A 


4708 


421 


ICO 

138 


WVCiliDY 1 Yl^rEVJLLJ^PrHKAiKRNrDTQ 
WISKAVYKHREMCGLTSTGRKSHGLEKDRM 
FPHAIGGSCRAA*RRRXTLQFPCYH 


635 


1985 


A 


4709 


42 


341 


YIKQPDAKERRRTVHWKKETESEASEITrPPST 
PGVPQAPGHWEDYGRGDNFYLPH*DPGGIVL 
WNIFNRMPIARKNTTDGEHHEYLIEVPRLFHT 
SED 


636 


1986 


A 


4721 


2 


351 


EKPDHFFPEGTSFIHEPRRPN* GDL VHCLGGIS 
RSTTVTVA*IJyIQKLNLSMNDAYYIVIMKMSS 
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nucleotide insertion 














ISPNFNSMDQPLDFQRTLGLRSPCYNRVPAQK 
MYFTTPSNHNAYQVDSVQST 


637 


1987 


A 


4726 


664 


253 


NTGLTCSIQRKCGETQLYRREENRLILLLQDH 
LKSESFQVLTLSPRLEFSGLISAHCNLRLPGSS 
DSSAS SSRAAGrTGVHHHA WLlr rr r L VETGFL 
HAG*AGLELLTSGDPPASASRSAG1TGVSHHA 
RPRJETRFL 


638 


1988 


A 


4734 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDG 

Tt T% T 111 TV TV TV V M Y* T?\ TT Air i /M'lT/^t /^\nmn\rm 

TLERGHWNNKMEFVLSVAGEnGL 

YlXTYKNGGGAFr^YLVPUTCGIPVT^ 

GQYTSQGG\n s AWRKJCPIFEGIGYASQMIVIL 

LNVYYUVI^WALFYIJSSFTIDLPWGGCYHE 

WNTEHCMEFQKTNGSLNGTSENATSPVIEFW 


639 


1989 


A 


4743 


1040 


699 


QGLTLLPRMECSATTTAHCSLELPGSIDLPTSA 
S* VARTTGTHHHPWLIL VLLL*TWGSYYVAQ 
AGLELLGSSNLPAAMVSQSAQDGHDHCAWA 
TSNHVLYTQEGLRRGKEG 


640 


1990 


A 


4771 


527 


2 


GRIDCPHPATVLAQPIFIDACSVLGAYQGAQN 

WIRRRPCLPSGCLKMNREIGPLQHSLCCPGWS 

QTPGLKAILLRQPPK*LG1X^MESHSCPPAWSA 

MARSIUTAT^SQVQAIIXPQPPGTTDSCSPS 

PDHEQQPLSWVLPPPQKDMNPREQQVALGP 

QAAALPWAVWRNDCFPR 


641 


1991 


A 


4780 


16 


473 


RPSSQCGGIPTGWKKGLAPELSSELSSPPLPAR 
LQLAASPYFSPSWAECPQPVPAGTHATWCLA 
RVWAR1V1TPPGPAG1PSHPLPPPPPERSVPIPSP 
FP ARD SGSRQGHSTDR YKiiTD APRD AHRR VP 
QRDTDTGVHTGSGTHTHAHTPPEK 


642 


1992 


A 


4798 


1 


487 


GYSFRCDIVDYSRSPTALRMARTCWLYYFSK 
FIELLDTIFFVLRKKNS Q VTFLHVFHHT1MP W 
TWWFGVKFAAGGLGTFHALLNTAVHVVMY 
SYYGLSALGPAYQKYLWWKKYLTSLQLVQF 
VIVAIHISQFFFMEDCKYQFPVFACIIMSYSFM 
FLLLFLH I 






A 

A 


Anna 
4799 


2 


391 


LMAFIEMHJ SGSLVYLKIXTKJYSYFSMLNFLL 

QEIPl^EILRISSPRDFTNlSQGSNPHCFEnTDT 

Ivmi^GENNGDSSl^VLAATGVGLDVAQS 

WEKAIRQALMPVTPQASVCTSPGQGKDHSK 

Q p AbVCIa™QQK^HSK.Q 


644 


1994 


A 


4800 


488 


101 


AYPLFAVHPVHTECVAGWGRAYLLCALFFL 
LSl^GYCKAFRESNKEGAHSSTFWVLLSIFLG 
AVAMU^QGITVLVRAATWLGPAFSVCTFP 
SYKDIWGWPCLCGVLHAYIPLLV 


645 


1995 


A 


4805 


458 


126 


LLWTTVLCQTPARPQSTMIHLGHILFLLLLPV 
AAAQTTPGERSSLPAFYPGTSGSCSGCGSLSL 
PLLAGLVAADAVASLLIVGAVFLCARPRRSP 
AQEDGKVYINMPGRG 


646 


1996 


A 


4817 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNL 
LQPQAPGHDMTSIPFPGDRLLQVDGVILCGLT 
HKQAVQCliCGPGQVARLVLERRVPRSTQQC 

JT O /VI N Ls O lYI VJL-'Xj Jtv 1 /\ V O.L* V 1 J\XjIT \J1\T JOU TO V 1 

DGPKF* SSN*K1UANGLGFSI^QMEKESCSHL 

KSDLVRIKRLFPGHPAEENGAIAAGDIILGRE 

WEGPRKAS SSRCRGS WAMQLS VQAGPSFAS 

YYPAAVEVLHLLRGAPQEVTLLLCRPPPGAL 

reLEQEWQTPELSADKEFTRATCTDSCTSPIL 

GSRGQLGGTVPPQMQGKAWGLRPESSQKAIR 

EGTMGAKTERDLGPVP 


647 


1997 


A 


4854 


1044 


335 


PRVRGDWPLEKKKSNSNIHPIFSWCGSTDSKD 
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IVMPTYDLTDSVI^TMGRVSLDMMSVQANT 

GPPWESKNSTAVWRGRDSRKERLELVKLSRK 

HPELIDAAFTNFFFFKHDENLYGP1VKHISFFD 

FBCHKYQINIIXjTVAAYIUJ^YLLVGDSVVLK 

QDSrYYEHFYNrXQPWKHYIPVrvSNLSDLLEK 

lkwakdhdeeakkjakagqefarnnlmgd 
defcyyfqtfprnmpiyk 


648 


1998 


A 


4867 


2030 


837 


agmlpavgsadeeedpaeedcpelvpmettq 

SEEEEKSGLGAKffVTnTGYLGAGKTTLLNYI 

LTEQHSKRVAVILNEFGEGSALEKSLAVSQG 

GELYEEWLELRNGCLCCSVKDNGLRAIENLM 

QKKGKFDYILLETTGLADPGAVASMFWVDA 

ELGSDIYLDGirnVDSKYGLKHLAEEKPDGLI 

NEATRQVALADAILINKTDLVPEEDVKKLRT 

TIRSINGLGQILETQRSRVDl^NVLDLHAFDSL 

SGISLQKKLQHVPGTQPHLDQSIV'I TVFDVPG 

NAKEEHLNMnQNLLWEKNTVRKKDNHCMEV 

1RLKGLVSIKDKSQQVIVQGVHELYDLEETPV 

SWKDDTERTNRLXXLGRNLDKDILKQLFIAT 

VTETEKQWTTHFKEDQVCT 






A 


4873 


226 


189 


IXjVSLLIJ'KLGVQWAQYWAHWQPPLPGFKR 
FSCLSLRSS WD* KCAPPHPAFVFLVEMGFHRV 
GQAGLELRTSGDPPASASQSAGITGVSHLA* P 
TSMPLLPFQRLCVYI 


650 


2000 


A 


4874 


2 


437 


FFFLRRSFAFV AQAG VQ WCDLGSPQPLPPGF 
K*FSCLSLPSSWDYRHAPPPCPS*FLYF**RQG 
FTMLARLVLNS*PHDLPTSPSQSAEIKGVSHR 
CPASFYLFLK YYLEAKFC A* GECAPSAGVGA 
GYKRGHKSCLLINCWQI 


651 


2001 


A 


4898 


1701 


771 


DAWGPETRLARILNPDSFIEPRPGRLPELEATR 

PHMEPKASCPAAAPLMERKFHVLVGVTGSV 

AALKLPLLVSK1XDIPGLEVAVVTIERAKHFY 

SPQDIPVTLYSDADEWEMWKSRSDPVLHIDL 

RRWADLLLVAPLDANTLGKVASGICDNLLTC 

VMRAWDRSKP1XFCTAMOTAMWEHPITAQQ 

VDQLKAFGYVEIPCVAKKLVCGDEGLGAMA 

EVGTIVDKVKEVLFQHSGFQQS*PGISVMGVP 

LYSEWVQAKSVKMDVGKIGGYPHLLNGGPA 

LSLPRGQACSRLNWTEGPGLSFFQPGEAAA 


652 


2002 


A 


4927 


1 


611 


FRGRQTSRPARGFSPWRPPGTMQEPSSGECPA 

SP*LPCASNRLAFGGLIFPCAPLVPYPAPFSPLL 

PAFSCAPRPRAHIHSRTHPSAPLVPKPSSRAR 

GQSPIPSRASSPSCSWAQVPGVALARCAGVC 

KPGDSWRVAACISGRCCSRGRRRGSGPRNPE 

QSFRGAWGPSFWGSWKSQRELSAGGAQAWP 

LLGSAGSGLRGEA 


653 


2003 


A 


4965 


2 


283 


FFFF1*DG V SLCHPGWNAVARS WLTATSASR 
VQAVSCFRLPS SWDYlUIATMPG*FF*YF**R 
WGFT£LAILVLNS*PQVICPPWPPKVLTLQA 


Asa 


2UU4 


A 


4968 


3 


437 


RPGIPGRRFRRSWFCQLP*EPEPGLESLATPGD 
tp a vfri n A t n VTPP vp vpdp ppthp Qnnp r,w 

DPERDPGCRVQVSRGPRFGEQKTPGLQGCLP 
PPCLTHlJVAASCVVVWCGRWKRDSAECQCa> 
HSCSAVSQQEDRCRSSSCS 


655 


2005 


A 


4983 


201 


397 


MhnvrmTCIQPSMlSSMALPirYILLCP^GVFGN 
TLSQWIFLTKIGKXTSTHnXSHLVTANLLVC 


656 


2006 


A 


4988 


332 


159 


LVHKDMYRl^EEl^QASNKHVTRCLTSLVI 
REVffiKTMR*HFIJ j nU.EKNKNNIKD 


657 


2007 


B 


5008 


129 | 


465 


MAGMKTASGDYIDSSWELRVFVGEEDPEAES 
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VTLRVTGESHIGGVLLKIVEQINRKQDWSDH " 

AIWWEQKRQWLI^THWTLDKYGILADARLF 

FGPQHRPVTLRLPNRRALRLX* 


658 


2008 


A 


5017 


1 


292 


FFFFKJETESHS VTQAGVQ WHDLG SLQPPPPGF 
KRFSCLSIXSSWDYRCAFPHPANFVFLVETGF 
HHVAQAGLK1XTL* SANLGLSTSLPIPLFILLS 


659 


2009 


A 


5018 


17 


338 


RGHGGKSLTGGTPGNWGDGLLVSEDWSHLIF 
T*NSLVSP\^GKWSPCUJGPGLSAVHTWPWL 
MAACWAVHVKTHMRPGLAVLPRLVLNSWS 
♦AHLLWPPKALGLQA 


660 


2010 


A 


5028 


2 


310 


SRVDDFVGERRGGCDECLCGHRGLRAVPLG 
HPGHLCLQPPGGPA*FLDYCRGCCPHPVPGST 
AGSCPRQKKTTPGPTVLCVCSFWIYQRGEPH 
HRTGARWNH 


661 


2011 


A 


5050 


752 


431 


RQSCSSTQAKVQWFHYGPLQSQPPGLKQSSQ 
LSLPNSRDHRHVPPRLAIFSFAETGSPYFAQAS 
LELLGSSHPPTSASQSARITGVSHRAWPLK*F 
NLNQYQTLTMN 


662 


2012 


A 


5054 


48 


103 


ELNNGPFQMPLCNGGNLA VTG S W ADRSPLH 

EAASQGRLLALRTLLSQGYNWAVTIJDHVTP 

LHEACLGDHVACARTLLEAGANVNAITIDGV 

TPLFNACSQGSPSCAELLLEYGAQAQLESCLP 

SPTTOGASKGHHECLDIL1SWGIDVDQEIPHSG 

TPLYVACMAQQFHCIWNL[YAGAGVRKGKY 

WDTPLPGAGHQSTQKLE+LFAMVEIWQ 


663 


2013 


A 


5066 


951 


580 


VRNS* SFAHCAS VYKHHYMDGQTPCLFVS SK 
ADLPEGVAVSGPSPAEFCRKHRLPAPVPFSCA 
GPAEPSTTIFTQLATMAAFPHLVHAELHPSSF 
WLRGLLGWGAAVAAVLSFSLYRVLVKSQ 


664 


2014 


A 


5071 


550 


1 


LSFCEVLSMEQVNKTVVREFWLGFSSLARLQ 

QLLFVTFLLLYLFIXGTNAIITSTrvaJ)RALHTP 

MYFFLAILSCSEICYTFVIVPKMLVDLLSQKK 

TISFLGCAIQMFSFLFFGSSHSFLLAAMGYDR 

YMAICNPLRYSVLMGHGVCMGLMAAAWAC 

GFTVSL VTTSL VFHLPFH SSNQHE 


665 


2015 


A 


5074 


496 


692 


QQYHNTGSAGHHAHCQVGHSPHVHYPSGCG 

FL*IQRGLPSFNSLEGHSLKDSGHEESVQLDSE 

HDVQRSLYCDTAVNDVLNTSVTSMGSQMPD 

HDQNEGFHCREECRJkGHSDRCWMPRNPMPI 

RSKSPEHVRNIIALSIEATAADVEAYDDCGPT 

KRTFATFGKDVSDHPAEERPTLKGKRTVDVT 

ICSPKVNSVIREAGNGCEAISPVTSPLHLKSSL 

PTKPSVSYEIVDPGITARRC 


666 


2016 


A 


5080 


408 


248 


IMLLSTSS* V YFQSS 1'kDSHFFLFDFQKTGPPL 
VGPKAQLSGLQLQPCLYKRR 


667 


2017 


A 


5081 


129 


247 


DLTNSHFFLFDFQKTGPPLGGPKAQFSSLQLQ 
PCVY*RR 


668 


2018 


A 


5086 


852 


233 


NDCSNDRWVQIKTAYKYFP'KNGDNYNWVF 

RALPTTFADIENLKYLLFTRDASQPFYLGHTV 

IFGDLEYVTVEGGIVLSRELMKRLNRLLDNSE 

TCADQSVTwKLSEDKQLAICLKYAGVHAENA 

EDYEGRDVFNTKPIAQLIEEALSNNPQQVVEG 

CCSDMAITFNGLTPQKMEVMMYGLYRLRAF 

GHYFNDTL VFLPP VG SEND 


669 


2019 


A 


5101 




329 


PGRPTRPPLLTLLAHVSPEPAGPSCDSLAQPG 
ASGV*VQHDSHPPLLCGSQCLSEPVPGSHGPP 
RGCQHE AAPCPRGPG SDGLHHAS AACASLPP 
SPILPVLLPELGPL 


670 


2020 


A 


5102 


3 1 


547 | 


DAWGNRCAVGAAPRJLIHLHLCCTPADPSRKP 
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DEL *NMNGRVD YL VTEEEJNLTRGPSGLGFNI 

VGGTDQQYVSNDSGIYVSRJKENGAAALDGR 

LQEGDKILSVNGQDLKNLLHQDAVDLFRNA 

GYAVSLRVQHRLQVQNGPIGHRGEGDPSGIPI 

FMVLVPVFALTMVAAWAFMRYRQQL 


671 


2021 


A 


5105 


672 


400 


RDGREELCLQQEPTLPSRJCSSAPLLYFLF1CPF 

VLLLLmSUXXYWKARKLSTLRSNT^^ 

LWVDLKEAGGVTTORMED*EEDECN 


672 


2022 


A 


5148 


72 


314 


IIYFSYNIFLKITELLNDVERLKQALNGLSQLT 
YTSGNPTKRQSQLIDTLQHQVKSLEQQLAVS 
NQAHGALQEYVLAPCS 


673 


2023 


A 


5152 


210 


335 


REILCSRIGRLNIV*MSLFPNLTCRLNAIPIKIPA 
NHFVEVT 


674 


2024 


A 


5153 


3 


2953 


LTEIX^PFDILQKSLQEANITEQTLAEEAYLDA 

SIGSSQQFAQAQLHPSSSASFTQASNVSNYSG 

QTLQPIGVTHVPVGASFASNTVGVQHGFMQH 

VGISVPSQHLSNSSQISGSGQIQLIGSFGNHPS 

MMTINNLDGSQIELKGSGQQAPSNVSGGLLV 

HRQTPNGNSIJFGNSSSSPVAQPVTVPFNSTNF 

QTSLPVHNIHQRGLAPNSNKVPINIQPKPIQM 

GQQNTYNVNNLGIQQHHVQQGISFASASSPQ 

GSWGPHMSVNTVNQQNTRKPVTSQAVSSTG 

GSIVIHSPMGQPHAPQSQFLIPTSLSVSSNSVH 

HVQTINGQLLQTQPSQLISGQVASEHVMLNR 

NSSNMLRTNQPYTGPMLNNQNTAVHLVSGQ 

TFAASGSPVIANHASPQLVGGQMPLQQASPT 

VLHLSPGQSSVSQGRPGFATMPSVTSMSGPSR 

FPAVSSASTAHPSLGSAVQSGSSGSNFTGDQL 

TQPNRTPVPVSVSHRLPVSSSKSTSTFSNTPGT 

GTQQQFFCQAQKKCLNQTSPISAPKTTDGLR 

QAQIPGLLSTTLPGQDSGSKVISASLGTAQPQ 

QEKWGSSPGHPAVQVESHSGGQKRPAAKQ 

LTKGAFTLQQLQRDQAHTVTPDKSHFRSLSD 

AVQRIXSYHVCQC^MPTEEDLRKVDNEFETV 

ATQIJ-KDRTQAMLNKYRCLLLEDAMRINPPAE 

MVMIDRMFNQEERASLSRDKRLALVDPEGFQ 

ADFCCSFKLDKAAHETQFGRSDQHGSKASSS 

LQPPAKAQGRDRAKTGVTEPMNHDQFHLVP 

NHIWSAEGNISKKTECLGRALKFDKVGLVQ 

YQSTSEEKASRREPLKASQCSPGPEGHRKTSS 

RSDHGTESKLSSDLADSHLEMTCNNSFQDKSL 

RNSPKNEVLHTDIMKGSGEPQPDLQLTKSLET 

TFKNIIJELKKAGRQPQSDPTVSG S VELDFPNF 

SPMASQENCLEKFPDHSEGWETDSILEAAV 

NSILEC 


675 


2025 


A 


5154 


599 


1880 


LKKMEPFSCDTFVALPPATVDNRUFGKNSDR 

LYDEVQEWYFPAWHDNLGERLKCTYIEID 

QVPETYAWLSRPAWLWGAEMGANEHGVCI 

GNEAVWGREEVCDEEALLGMDLVRLGLERA 

DTAEKALNVIVDLLEKYGQGGNCTEGRMVF 

SYHNSFLIADRNEAWILETAGKYWAAEKVQE 

GVRMSNQLSriTKIAREHPDMRNYAKRKGW 

WDGKKEFDFAAAYSYLDTAKMMTSSGRYCE 

GYKLLNKHKGNITFETMMEILRDKPSGINlylE 

GEFLTTASMVFILPQDSSLPCIHFFTGTPDPER 

SVI^FIFVPHISQIXDTSSPTFELEDLVKKKS 

HFKPDRRHPLYQKHQQALEWNNNEEKAKJ 

MIJ)NMRKLEKELFREMESILQNKHLDVEKJV 

NLFPQCTKDEIQIYQSNLSVKVSS 



224 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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676 


2026 


A 


5155 


2 


306 


FFFLRRSLALSPRPDCGLQWRNLGSLQAPPPG 
FTPFSCLSLPSS WD YRRPPPRPANFL YF* * RRG 
FTLLARMVSIS*PHDPPASASQSAGITGVSHRA 
RPT 


677 


2027 


A 


5167 


97 


740 


FFHSVDLLA1-EQSKTFYKPDWFDIVESEVKCC 

KEAVCVlDMSSFIEFErrSTGI>QALEVLQYLF 

SNDLDWVGHIVHTGMLNEGGGYENDCSIAR 

LNKRSFFMISPTOQQVHCWAWLKKHMPKDS 

NLLLEDVTWKYTALNLIGPRAVDVLSELSYA 

PMTPDHFPS LFCKEMS VG YAN GIRVMSMTHT 

GEPGFMLYIPIEYRWGFTMLSTLVSNS 


678 


2028 


A 


5183 


1919 


2018 


PALCRLRDDMTVCVADFGLSKKJYSGDYYRQ 
GR1AKMPVKWIAIESLADRVYTSKSDVWAFG 
VTM WEI ATRG MTP YPG VQNHEMYD YLLHG 
HRLKQPEDCLDELCKI* * SPQSP 


679 


2029 


A 


5190 


39 


499 


RESQVKHFKMRKIDLCLSSEGSEVDLATSSDE 
KHPPENIIDGNPETFWTTTXjMFPQEFIICFHKH 
VRIERLVIQSYFVQTLKIEKSTSKEPVDFEQWI 
EKDLVHTEGQLQNEEIVAHDGSATYLRFIIVS 
AFDHFASVHSV SAEGTWSNLSS 


680 


2030 


A 


5204 


541 


92 


EllJV\nUKJLACGDISU^ALALMVATAVLTlJ\PL 
LLICLSYLFILSAILRVPSAAGRCKAFSTCSAH 
RTVVVVFYGTISFMYFKPKAKDPNVDKTVAL 
FYGVVTPSLNPnYSLKNAEVKAAVLTLLRGG 
LLSRKASHCY CCPLPLSAGIG 


681 


2031 


A 


5207 


10 


247 


VPDNGDVTKLPVCSTLVEETSLTVSEAMEQSI 
KNESPLPGTLAHTCNTSTLGGRGRWIT* GREF 
DTSMANMVKPCLYRK 


682 


2032 


A 


5210 


2 


231 


FFFETESYSITQAGVQWPNLSSLKTLPPGFK*F 

SCLSLPSSWDYRCLPPCPANFCIFSRNGVLPC 

WPGWSRTPDLS 


683 


2033 . 


A 


5218 


85 


402 


CPSVSGLIKSDLRRHNINIGnT^VDVKAVSNIF 
MIILLRSMYRINVKPYFFI*LFFSRVNC*SVnG 
YARCYTFLIF*LFL* IPADSPTDQEPKTVMLSK 
QSESAI 


684 


2034 


A 


5220 


1 


194 


NLMKEMQNLNSENHKTWEEYKDTK*IMSYF 
YG*ALNVIKJ^VlJPKIMyRFSATLVKIPQHL 
TDS 


685 


2035 


A 


5228 


260 


440 


LHSQDGNSDPRKPQGEMSAHAFPVQTCGEED 
QKKTPQVPINFTELSKCS*S*KIMSGERE 


686 


2036 


A 


5239 


79 


508 


GGEAAARAAKLSSPRPHRVGRRERGVGGMS 

AFSEAAIJEKKLSELSNSQQSVQTLSLWLIHHR 

KHSRPIVTVWERELRKAJCPNIUCLTFLYLA 

VIQNSKRKGPEFTKDFAPVTVEAFKHVSSETD 

ESCKKHLGRVLSIWEERS 


687 


2037 


A 


5244 


1 


428 


MAAWAATALKGRGARNARVLRGILAGATA 
NKASHNRTRALQSHSSPEGKEEPEPLSPELEYI 
PRXJIGKNPMKAVGLAWAIGFPCGILLFILTKR 
EVDKDRVKQMKARQNMRLSNTGEYESQRFR 
ASSQSAPSPDVGSGVQT 


688 


2038 


A 


5249 


1 


1407 


LQQTEDKSLLNQGSSSEEVAGSSQKMGQPGP 

SGDSDLATALHRLSLRRQNYLSEKQFFAEEW 

QRKJQVLADQKEGVSGCVTFTESLASLCTTQS 

EITDLSSASCLRGFMPEKLQIVKPLEGSQTLY 

HWQQLAQFNLGTILDPRPGVrnCGFTQLPCH) 

AIYHISDLEEDEEEGITFQVQQPLEVEEKLSTS 

KPVTGIFLPPITSAGGPVTVATANPGKCLSCT 

NSTFTFTTCRILHPSDITQVTPSSGFPSLSCGSS 

GS S S SNTA VNSP AJLAYRL S IGE SITNRRD STTT 
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M=Methioninc, N=AsparagiDe, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
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/=possibIe nucleotide deletion, \=possible 
nucleotide insertion 














FSSTMSLAKLLQERGISAKVYHSP1SENPLQPL " 

PKSLATPSTPPNSPSHSPCPSPLPFEPRVHLSEN 

F1ASRPAETFLQEMYGLRPSRNPPDVGQLKM 

NLVDRLKRLGIARWKNPGAQENGRCQEAEI 

GPQKPDSAVYLNSGSSLLGGLRJRNQSLPVIM 

G SFAAPVCTSSPKMG VLKED 


689 


2039 


A 


5254 


2 


2621 


I^LFGSRALGRSGARAMAKAXKVGARRKAS ' 

GAPAGARGGPAKANSNPFEVKVNRQKFQILG 

RXTRHDVGLPGV SRARALRKRTQTLLKE YKE 

RDKSNVFRDKRFGEYNSNMSPEEKN1MKRFA 

LEQQRHHEKKSIYNLNEDEELTHYGQSLADIE 

KHNDIVDSDSDAEDRGTLSGELTAAHFGGGG 

G1XHKKTQQEGEEREKPKSRKELIEELIAKSK 

QEKRERQAQREDALELTEKLDQDWKEIQTLL 

SHKTPKSENRDKKEKPKPDAYDMMVRELGF 

EMKAQPSNRMKTEAELAKEEQEHLRKLEAE 

RLRRMLGKDEDENVKKPKHMSADDLNDGFV 

LDKDDRRLLSYKDGKMNVEEDVQEEQSKEA 

SDPESNEEEGDSSGGEDTEESDSPDSHLDLES 

NVESEEENEKPAKEQRQTPGKGUSGKERAG 

KATRDELPYTFAAPESYEELRSLLLGRSMEEQ 

LLVVERIQKO^SIAEGNKAKLEKLFGFLLE 

YVGD1ATDDPPDLTVIDBCLVVHLYHLCQMFP 

ESASDAIKFVLRDAMHEMEEMIETKGRAALP 

GLDVLrYLKITGLLFPTSDFWHPWTPALVCL 

SQLLTKCPILSLQDVVKGLFVCCLFLEYVALS 

QRFIPELINFLLGILYIATPNKASQGSTLVHPFR 

ALGKNSELLWSAREDVATWQQSSLSLRWA 

SRLRAPTSTEANHIRLSCLAVGLALLKRCVLM 

i uoJLr £>r rlAlMUrLRALLTDHLADCSHPQELQ 

ELCQSTLTEMESQKQLCRPLTCEKSKPVPLKL 

tTT'U'DT \TV\TT CC^D V AT*C P Vnc/\T?n 1 rrrcrrn/ 

r irKJ-VKVLbrOKJU^SSKEEQE^ 

REFKGAVREIRKDNQFLARMQLSEIMERDAE 

RKJUCVKQLFNSLATQEGEWKALKRKKFKK 




2040 


A 


5261 


1 


304 


FFw VhLVETGFHHVGQAGLELLTSGDPPTW 
ASQSAGITGVSHCSWP\TYYLSTLLHAVRNVL 
FKRTFPLKSSSFLSYDKE1FPIUVLKFYLVTLT 
SFVK 


~69l 


2041 


A 


5270 


3 


158 


NCHTTHCTANWVHLPGTPPGWKIDGPAAAL 
EVLSSFFFFFLKFSYKPQNIV 


692 


2042 


A 


5282 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEW 

ERVLTFU>AKAJXRVACVCRLWRECVRRVLR 

THRSVTWISAGLAEAGHLEGHCLVRVVAEEL 

ENVRILPHTVLYMADSETFISLEECRGHKRAR 

JxKl oMb 1 ALALEKLFPKQCQ YLGIVTPGIVVT 

PMGSGSNRPQEIEIGESGFALLFPQIEGIKIQPF 

rir JJvUrJvNL I iJ^KHQLTEVGLLDNPELRVVLV 

FGYNCCKVGASNYLQQVVSTFSDMNIILAGG 

QVDNLSSLTSEKNPLDIDASGWGLSFSGHRI 

HNTIGFMFACVGRGFQYYRAKGNVEADAFR 
KFFPSVPLFGFFGNGEJGCDRIVTGNFELRKCN 
E\TO}DDUTCSYTTIMALIHLGSSK 


693 


2043 


A 


5301 


362 


507 


EEIKERFGPGLVIYWYGF1QELDCNRERGILLK 
ACFPTNIVTLCHSIA 


694 


2044 


A 


5310 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDIJ^K " 

KTRAMRRRLNMHEENLKTKKQHRKERLYPL 

RKYAAXA 


695 


2045 


A 


5315 


125 


1596 


iTRSTAVKSEVQVCISIXLCLEDRTMPKKAKP 
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Amino acid sequence (A=Aianine 0=Cysieine, 
D=Aspartic Acid, E^Ghitamic Acid, 
F=Phcrjylalanicc, G=Glycine, H=Histidine 3 
Msoleucine, K=Lysme, L=Leucine, 
M=Memionine, N=Asparagine, P=Proline, 
QKHutamine, R=Arginine 5 S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y«=Tyrosine, X=Unfcnown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














TGSGKJEEGPAPCKQMKJLEAAGGPSALNFDSP 

SSLFESLISPIKTETFFKEFWEQKPLLIQRDDPA 

IATYYGSLFKLTDLKSLCSRGMYY GRD VNV 

CRCVNGKKKVLNKDGKAHFLQLRKDFDQKR 

ATIQFHQPQRFKDEL WRJQEKLECYFG S L VG S 

NVYITPAGSQGLPPHYDDVEVFILQLEGEKH 

WRL YHPTVPLAREYS VEAEERJ GRP VHEFML 

KPGDLLYFPRGTIHQADTPAGLAHSTHVTIST 

YQNNSWGDFLLDTISGLVFDTAKEDVELRTG 

IPRQLLLQ VESTTV ATRRLS GFLRTLADRLEG 

TKE1XSSDMKXDFIMHRLPPYSAGDGAELSTP 

GGKLPRLDSVVRLQFKDHIVLT\a-PDQDQSD 

ETQEKMVYIYHSLKNSRETHMMGNEEETEFH 

GLRFPLSHLDA1JCQIWNSPA1SVKDLKLTTDE 

EKESL VLSL WTECLIQ W 


696 


2046 


A 


5318 


1476 


742 


LMKXYLEAAELGEISDIHTKLLRLSSSQGTIET 

SLQDIDSRLSPGGSLADAWAHQEGTHPKDRN 

\^KLQVIXNCMTEIYYQFKKI)KAERRLAYN 

EEQIHKFDKQKLYYHATKAMTHFTDECVKK 

YEAFLNKSEEWIRKMLHLRKQLLSLTNQCFDI 

EEEVSKYQEYT^QETILPQKMFTASSGIKHT 

MTPIYPSSNTLVEMTLGMKKLKEEMEGVVKE 

LAENNHILESGGSLTMDGGLRNVDCL 


697 


2047 


A 


5320 


244 


478 


LDYNFFLFEMTFGLVSQAGVQWHDLGSLQPP 
PPGFKQFSCLSLPSSWDYRHLPPHLANFSREG 
VSPSWPGWSRTPDFR 


698 


2048 


A 


5324 


266 


714 


LPIRKSLRSVRSGFPTSQSPITRNLDGTASGSC 
LAKTVTGSLFRINVGLRGLVAGGIIGALLGTP 
VGGULMAFQKYSGETVQERKQKDRJCALHEL 
KLEE WKGRLQ VTEHLPEKIES SLQEDEPENDA 
KKIEALLNLPRNPS VLDKQDKJD 


699 


2049 


A 


5334 


699 


277 


RPHGHLVCISSSAGLSG VNGL AD YCASKFAA 
FGFAESVFVETFVQKQKGDCTTIVCPFFIKTGM 
FEGCTTG CPSLIJILEPK Y A VEKIVEAILQEKM 
YLYMPK1XYFMMFLKSFLPLKTGLLIADYLGI 
LHAMDGFADQKK 


700 


2050 


A 


5344 


3 


614 


PTAEEMSSLIPESSPELAKRS WFGNFISLDKEE 

QIFLVIJa)KPI^SIKADIVHAFLSIPSLSHSVLS 

QTSFRAEYKASGGPSVFQKPVRFQVDISSSEG 

PEPSPRRDGSGGGGIYSVTFTLISGPSRRFKRV 

VETIQAQLLSTHDQPSVQALADEKNGAQTRP 

AGAPPRSLQPPPGRPDPELSSSPRRGPPKDKK 

LLATNGTPL 


701 


2051 


A 


5346 


3 


1383 


HASVLFCRVMAASKTQGAVARMQEDRDGSC 

STVGGVGY GDSKDCILEPLSLPESPGGTTTLE 

GSPSVPCIFCEEHFPVAEQDKLUCHMIIEHKJV 

LADVKLVADFQRYILYWRKRFTEQPITDFCSV 

DUNSTAPFEEQENYFLLCDVLPEDRILREELQ 

KQRIJREILEQQQQERMDTNFHGVCMFCNEEF 

LG>HISVILNHMAREHAFNIGLPDNIVNCNEFL 

CT1-QKKLDNLQC1.YCEKTFRDKNTLKDHMR 

KKQHRKINPKKREYDRFYVINYLELGKS WEE 

VQLEDDRELLDHQEDDWSDWEEHPASAVCL 

FffiKQAETIEKLYVHMEDAHEFDLLKIKSELG 

I^fFYQQVKLVNFTRRQVHQCRCYGCHVKFKS 

KADLRTHMEETKHTSLLPDRKTWDQLEYYFP 

TYENDTLLWTLSDSESDLTAQEQNENVPI1SE 

DTSKLYALKQ SSILNQLLL 


702 


2052 


A 


5356 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWD 1 
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D=Aspartic Acid, E=Glutamic Acid, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














LASLRCTLGAFCECDFRPDLPGLECDLAQHL " 

AGQHLAKALVVKALKAFVRDPAPTKPLVLSL 

HGWTGTCKSYVSS1XAHYLFQGGLRSPRVH 

HFSPVU1FPHPSHIERYKKDLKSWVQGNLTA 

rcRSLFUTDEMDKMPPGLMEVnLRPFLGSSWV 

VYGTNTRKAIFIFISNrcGEQINQVALEAWRS 

RRDREEILLQELEPV1SRAVLDNPHHGFSNSGI 

MEERLLDAVVPFLPLQRHHVRHCVLNELAQL 

GLEPRDEWQAVLDSTTFFPEDEQLFSSNGCK 

TVASRIAFFL 


703 


2053 


A 


5380 


278 


657 


LFLQKJ^MKTEEEARTHTEIEMFLRKEQ QKL 

EERLEFWMEKYDKDTEMKQNELNALKATKA 

SDLAHLQDLAKMIREYEQVIIEDRIEKERSKK 

KVKQDLLHJCSVIKLQAWWRGTMIRREIGGF 

KM 


704 

- 


2054 


A 


5381 


1 


1003 


FRGRAVKMAAWEVEVGGGAAGERELDEV 

DMSDLSPEEQWRVEHARMHAKHRGHEAMH 

AEMVL1LIATLWAQLLLVQWKQRHPRSYN 

MVTLFQMWVVPLYFTVKliWWRFLVIWILF 

SAVTAFVTFRATRKPLVQTTTRLVYKWFLLrY 

KJ S Y ATGIVG YMA VMFTLFGLNLLFKIKPED A 

MDFGISLLFYGLYYGVLERDFAEMCADYMA 

STIGFYSESGMPTKHLSDSVCAVCGQQIFVDV 

SEEGHENTYRLSCNHVFHEFCIRGWCIVGKK 

QTCPYCKEKVDLKRMFSNPWERPHVMYGQL 

LDWLRYLVAWQPVIIGWQGINYILGLE 


705 


2055 


A 


5396 


3 


675 

• 


IYDRDPLQLATRAGQPLDINMAGEPKPYRPKP 

GNKRPLSALYRLESKEPFLSVGGYVFDYDYY 

RDDFYNRLFDYHGRVPPPPRAVIPLKRPRVA 

VTTTRRGKGVFSMKGGSRSTASGSTGSKLKS 

DELQTIKKELTQIKTKIDSVLGRLDKJEKQQK 

AEAEAQKKLLEESLVLIQEECVSEIADHSTEEP 

AEGGPDADGEEMTDGIEEAFDEDGGHELFLQ 

IK 


706 


2056 


A 


5410 


2 


98 


GRVGLNLEGRGCSEPKWRHCTPTWATEQDSI 
S 


707 


2057 


A 


5415 


6 


287 


PFKLTPSFLSHAFSSGQERKVFIELNHIKKCNT 
VRGVFVLEEFGNYTILLLGLDSHGSNSNLGAP 
EEGLGAGRKRTSVEKSGGAGVTRKKRDP 


708 


2058 


A 


5423 


3 


291 


SSS^LGSPSTLWKLCSFVLHNKSCCCSFFGS 

TPTLRAITLTVRVCGFIPEVSKTTNPLGRTNNS 

GCTTFKTVTLTARSTASLLKSVRPRTHQKE 


709 


2059 


A 


5424 


679 


347 


RJRHEEKRGSRGRGRRTSEEDTPKKKKHKGG 
SEFTDTILSVHPSDVLDMPVDPNEPTYCLCHQ 
VSYGEMIGCDNPIXPIEWFHFACVDLTTKPK 
GKWFCPRCVQEKRKKK 


710 


2060 


A 


5442 


1073 


559 


QESLKKKJQPKLSLTLSSSVSRGNVSTPPRHSS 
GSLTPPVTPPITPSSSFRSSTPTGSEYDEEEVDY 
EESDSDES WTTES A1S SEAILS SMCMN GGEEK 
PFACPVPGCKKRYKNVNGIKYHAKNGHRTQI 
KVKKrr RCKIajKo Y K I AQ vjLKJnLrl I INrilrr V 
SAEHRKMQQ 


711 


2061 


A 


5449 


1 


319 


GDSLCVPQYNKYREERVILFLKMASGHAFQP 
DLVKRIRDAIRMGLSARHVPSLILETKGIPYTL 
NGKKVEVAVKQIIAGKAVEQGGAFSNPETLD 
LYRDIPELQGF 


712 


2062 


A 


5499 


91 


749 • 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASAL 
QVRGEALSEEEIWSLLFLAAEQLLED1JWDSS 
DYWCPWSALLSAAGSLSFQGRVSHIEAAPF 
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/^possible nucleotide deletion, \=possible 
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KAPELLQGQSEDEQPDASQMHVYSLGMTLY 
WSAGFHVPPHQPLQLCEPLHSILLTMCEDQPH 
RRCTLQSVLEACRVHEKEVSVYPAPAGLHIR 
RLVGLVLGTISEVSREPCFSSSSCWSCVADCl 


713 


2063 


A 


5506 


22 


478 


VEELILVSRIJDPHLHTPMYFFLAH1^FIJ)LSFT 
TSS r PQLLYNU^GCDKTISYMGCAIQIJTJ ? LGL 
GGVECLLLAVMAYDRCVAICKPLHYMVIMN 
PRIXRGLVSVTWGCGVANSLAMSPVTLRLPR 
CGHHEVDHFLCEMPALIRMACISTV 


714 


2064 


A 


5514 


25 


220 


AIRPYWCENNIIGIGKLSTADGKAFADPEVLR 
RLTSSVSCALDEAAAALTRMRAESTANAGQS 
DK 


715 


2065 


A 


5526 


3 


810 


KVTAPRRPQRYSSGHGSDNSSVLSGELPPAM 

GRTALFHHSGGSSGYESLRRDSEATGSASSAP 

DSMSESGAASPGARTRSLKSPKKJRATGLQRR 

RLIPAPLPDTTALGRKPSLPGQWVDLPPPLAG 

SLKEPFEIKVYEIDDVERLQRPRPTPREAPTQG 

LAC V STRLRLAERRQ QRLRE V Q AKHKHLCEE 

LAETQGRLMLEPGRWLEQFEVDPELEPESAE 

YLAALERATAALEQCVNLCKAHVMMVTCFD 

ISVAASAAIPGPQEVDV 


716 


2066 


A 


5529 


458 


790 


SPGYGENKFTVTSXNIAVPLCEMNKJYSYYSD 
SSSSERTMDLVLEMCNTNSIHWCGISGRQLG 
KLHPSSSLCLALTLLSSVQGLQSISGLRLTDTF 
LKRTYEYDDIAQVCV 


717 


2067 


A 


5531 


3 


460 


NSEDLLKYFNPESWQEDLDNMYLDTPRYRG 
RSYHDRKSKVDLDRLNDDAKRYSCTPRNYS 
VNIREELKLANWFFPRCLLVQRCGGNCGCG 
TVNWRSCTCNSGKTVKKYHEVLQFEPGHIKR 
RGRAKTMAL VDIQLDHHERCDCIC S S RPPR 


718 


2068 


A 


5586 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDF 

TSWSEIMMYILLVFLTLWLLIEMIYCYRKVS 

KAEEAAQENA 


719 


2069 


A 


5598 


1 


330 


KNC ANEA WQKILDRVLSR YD VRLRPNFG SM 
LATNSTRGLNEDELMAHGQEKDSSSESEDSC 
PPSPGCSFTEGFSFDLLNPDYVPKVDKWSRFL 
FPLAFGLFNIVAAERC 


720 


2070 


A 


5628 


798 


148 


LPPAQIPEAWLLLAKVVVVLILVPLKDRLIDP 

LJLLRCKLLPSALQKMALGMFFGFTSVIVAGV 

LEMERLHYIHHNETVSQQIGEVLYNAAPLSIW 

WQIPQYLLIGISEIFASIPGLEFAYSEAPRSMQG 

AIMGDFFCLSGVGSLLGSSLVALLSLPGGWLH 

CPKDFGhnNNCRMDLYFFLLAGIQAVTALLF 

VW1AGRYERASQGPASHSRFSRDRG 


721 


2071 


A 


5632 


146 


536 


MSALIVRKLRSAELTLFSELPTVLGANVNAA 
KLHETALHHAAKVKNVDLIEMLIEFGGNrYA 
RDNRGKKPSDYTWSSSAPAKCFEYYEKTPLT 
L SQLCRVNLRKATGVRGL^KIAKLNIPPRLID 
YLSYN 


722 


2072 


A 


5638 


3 


3806 


CPSLDIRSEVAELRQLENCSVYEGHLQILLMF 

TATGEDmGLSFPRLTQVTDYLLLFRVYGLES 

LRDUTNLAVIRGTRLFLGYALVIFEMPHLRD 

VALPALGAVLRGAVRVEKNQELCHLSTIDW 

GLLQPAPGANHIVGNKLGEECADVCPGVLGA 

AGEPCAKTTFSGHTDYRCWTSSHCQRVCPCP 

HGMACTARGECCHTECLGGCSQPEDPRACV 

ACRHLYFQGACLWACPPGTYQYESWRCVTA 

ERCASLHSVPGRASTFGIHQGSCLAQCPSGFT 

RNSSSIFCHKCEGLCPKECKVGTKTIDSIQAA 



229 



WO 01/57188 PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ED 
NO: of 
peptide 
scq- , 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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nucleotide insertion 














QDLVGCTHVEGSLILNLRQGYNLEPQLjQHSL 

GLVETITGFLKIKHSFALVSLGFFKNLKLIRGD 

AMVDGNYTLYVLDNQNLQQLGSWVAAGLTI 

PVGKIYFArWRLCLEHIYRLEEVTGTRGRQN 

KAEINPRTNGDRAACQTRTLRFVSNVTEADRI 

LLRWERYEPLEARDLLSFIVYYKESPFQNATE 

HVGPDACGTQSWNIXDVELPLSRTQEPGVTL 

ASLKP WTQ YA VF VRAITLTTEEDSPHQG AQS • 

PIVYLRTLPAAPTVPQDVISTSNSSSHLLVRW 

KPPTQRNGNLTYYLVLWQRLAEDGDLYLND 

YCHRGLRLPTSNNDPRFDGEDGDPEAEMESD 

CCFCQHPPPGQVLPPLEAQEASFQKKFENFLH 

NAITfflSP^VTSINKSPQRDSGRHRRAAGPL 

RLGGNSSDFEIQEDKVPRERAVLSGLRHFTEY 

RIDIHACNHAAHTV GCSAATFVFARTMPHRE 

ADGIPGKVAWEASSKNSVLLRWLEPPDPNGL 

ILKYEIKYRRLGEEATVLCVSRLRYAKFGGV 

HLALLPPGNYSARVRATSLAGNGSWTDSVAF 

YTLGPEEEDAGGLHVLLTATPVGLTLLIVLAA 

LGFFYGKKRNRTLYASVNPEYFSASDMYVPD 

EWEVPMQISIIRELGQGSFGMVYEGLARGLE 

AGEESTPVALKTVNELASPRECIEFLKEASVM 

KAFKCHHVVRLLGWSQGQPTLVIMELMTR 

GDLKSHLRSLRPEAENNPGLPQPALGEM1QM 

AGE1ADGMAYLAANKFVHRDLAARNCMVSQ 

DFTVKIGDFGMTRDVYETDYYRKGGKGLLP 

VRWMAPESLKDGIFTTHSDVWSFGWLWEIV " 

TLAEQPYQGLSNEQVLKFVMDGGVI ,F,FI ,EGC 

PLQLQELMSRCWQPNPRLRPSFTHILDSIQEEL 

RPSFRLLSFYYSPECRGARG SLPTTDAEPDSSP 

TPRDCSPQNGGPGH 


723 


2073 


A 


5672 


1 


216 


LAWIDNUJEKEKKETDKKRKRKKGAHEDCD 

EEr^FPPPSVIKIPMESVQSDPQNGIHCIARKR 

SSSWSYSL 


724 


2074 


A 


5704 


4235 


940 


ARGRRSRPVWAASWGGRGRPAARRRPRG1A 

ATMGFELDRFDGDVDPDLKCALCHKVLEDP 

LTTPCGHVFCAGCVLPWWQEGSCPARCRGR 

LSAKELNHVLPLKRLILKLDIKCAYATRGCGR 

WKLQQLPEHLERCDFAPARCRHAGCGQVLL 

RRDVEAHMRDACDARPVGRCQEGCGLPLTH 

GEQRAGGHCCARALRAHNGALQARLGALHK 

ALKKEALRAGKREKSLVAQLAAAQLELQMT 

ALRYQKKFTEYSARLDSLSRCVAAPPGGKGE 

ETKSLTLVLHRDSGSLGFNIIGGRPSVDNHDG 

SSSEGIFVSKIVDSGPAAKEGGLQIHDRIIEVN 

GRDLSRATHDQAVEAFKTAKEPIWQVLRRT 

PRTKMFTPPSESQLVDTGTQTDTIFEHIMALT 

KMS SPSPPVLDP YLLPEEHP S AHE YYDPND YI 

GDIHQEMDREELELEEVDLYRMNSQDKLGLT 

VCYRTDDEDDIGIYISEIDPNSIAAKDGRIREG 

DRUQINGIEVQNREEAVALLTSEENKNFSLLI 

ARAELQLDEGWMDDDRNDFLDDLHMDMLE 

EQHHQAMQFTASVLQQKKHDEDGGTTDTAT 

ILSNQHEKDSGVGRTDESTRNDESSEQENNG 

DDATASSNPLAGQRKLTCSQDTLGSGDLPFS 

NESFISADCTDADYLGPVDECERFRELLELK 

CQVKSATPYGLYYPSGPLDAGKSDPESVDKE 

LELLNEELRSIELECLSIVRAHKMQQLKEQYR 

ESWMLHNSGFRNYNTSIDVRRHELSDrTELPE 

KSDKDSSSAYNTGESCRSTPLTLEISPDNSLRR 
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Amino acid sequence (A=Alanine OCysteine, 
D=*Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, OOlycine, H«Histidine, 
I=Isolcucine, K=Lysine, b=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=G lutamine, R=Argmine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y^TyTOsine, X^Unknown, * e =Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














AAEGISCPSSEGAVGTTEAYGPASKNLLSITE 

DPEVGTPTYSPSLKELDPNQPLESKERRASDG 

SRSPTPSQKLGSAYLPSYHHSPYKHAHIPAHA 

QHYQSYMQUQQKSAVEYAQSQMSLVSMCK 

DLSSPTPSEPRMEWKVKIRSDGTRYrrKRPVR 

DRLLRERALKIREERSGMTTDDDAVSEMKM 

GRYWSKEERKQHLVKAKEQRRRREFMMQSR 

LD(XKEQQAADDRKEMNIU^SHKKMMKKR 

NKXIFDNWMTIQELLTHGTKSPDGTRVYNSF 

LSVTTV 


725 


2075 


A 


5707 


3 


1770 


Q1STEVSEAPVANDKPKTLWKVQKKAADLP 

DRDTWKGRFDFLMSCVGYA1GLGNVWRFPY 

LCGKNGGGAFUPYFLTLIFAGVPLFLLECSLG 

QYTSIGGLGVWKLAPMFKGVGLAAAVLSFW 

LNIYYIVnSWAIYYLYNSFTTTLPWKQCDNP 

WhTORCFS^TYSMVNTTNMTSAVVEFWERN 

MHQMTDGLDKPGQIRWPLAITLAIAWILVYF 

CIWKGVGWTGKVVYFSATYPYTMLIILFFRGV 

TLPGAKEGELFYITPNFRKLSD SE VWLD AATQ 

IFFSYGLGLGSL1ALGSYNSFHNNVYRDSIIVC 

CINSCTSMFAGFVIFSIVGFMAHVTKRSIADV 

AASGPGLAFLAYPEAVTQLPISPLWAILFFSM 

LLMLGIDSQFCTVEGFITALVDEYPRLLRNRR 

ELFIAAVCnSYLIGLSNITQGGIYVFKLKDYYS 

ASGMSIXFLVFFECVSISWFYGVNRFYDNIQE 

MVGSRPCIWWKLCWSFFTPDVAGVFIFSAVQ 

KiTPLTMGNYvFPKWGQGVGWLMALSSMVL 

IPGYMAYMFLTLKGSLKQRIQVMVQPSEDIV 

RPENGPEQPQAGSSTSKEAYI 


726 


2076 


A 


5711 


156 


423 


PRRDPGRTPELRGSAPRKTGANMPVRRGHVA 

PQr^LGTHRKFEGQNKKFIIANARVQNCAII 

YCNDGFCEMTGFSRPDVMQKPCTCD 


727 


2077 


A 


5716 


3 


274 


HASE YFFKLC SFQ VFLSFPLATIVID V GL WIP 
LVKSPNVHYVYVLLLVLSGLLFYIPLIHFKIRL 
AWFEKMTCYLQLLFNICLPDVSEE 


728 


2078 


A 


5737 


1899 


649 


1QASRASPYPRVKVDFALSCHEDLLAPISEPIE 

WKYHSPEEEISLGPACWLWDFLRRSQQAGFL 

LPLSGGVDSAATACLIYSMCCQVCEAVRSGN 

EEVLADVRTIVNQISYTPQDPRDLCGRILTTC 

YMASKNSSQETCTRARELAQQIGSHHISLKID 

PAVKAVMGIFSLVTGKSPLFAAHGGSSRENL 

ALQNVQARIRMVLAYLFAQLSLWSRGVHGG 

LLVLGSANVDESLLGYLTKYDCSSADINPIGG 

ISKTDLRAFVQFCIQRPQLPALQSILLAPATAE 

LEPLADGQVSQTDEEDMGMTYAELSVYGKL 

RKVAKMGPYSMFCKLLGMWRHICTPRQVAD 

KVKRFFSKYSMNRHKMTTLTPAYHAENYSPE 

DNRTOU^FLYNTSWPWQFRCIENQVLQLER 

AEPQSLDGVD 


729 


2079 


A 


5741 


1 


5976 


PGCAARLSRARAPGPGAAGAGRKRLADPGPP 
PASRRIJcAPGSRPRLAPCTTUtAAQPAHARMA 
PRAAG GAPLS ARAAAASPPPFQTPPRCP VPLL 
LLLLLGAARAGALEIQRRFPSPTPTNNFALDG 
AAGT VYL AAVNRLYQLSG ANLSLEAEAA VG 
PVPDSPECHAPQLPQASCEHPRRLTDNYNKIL 
QLDPGQGLVWCGSIYQGFCQLRRRGNISAV 
AVRFPPAAPPAEPVTVFPSMLNVAANHPNAS 
TVGLVLPPAAGAGGSRLLVGATYTGYGSSFF 
PRNRSLEDHRFENTPEIAIRSLDTRGDLAKLFT 
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Amino acid sequence (A=Alamne l^CVsteme, 
D=Aspartic Acid, EKylutamic Acid, 
F=Phenylaianine, G-Orycine, H-Histidine, 
I=Isoleucinc, K=Lysine, L^Leucine, 
M=Mcthionine, N=Asparagine, P=Proline, 
Q^rutamiiie, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V^ossible 
nucleotide insertion 














FDLNPSDDNILKJKQGAXEQHKLGFVSAFLHP 

SDPPPGAQSYAYLALNSEARAGDKESQARSL 

LARICLPHGAGGDAKKLTESYIQLGLQCAGG 

AGRGDLYSRLVSVFPARERLFAVFERPQGSPA 

ARAAPAALCAFRFADVRAAIRAARTACFVEP 

APDWAVLDSWQGTGPACERKLNIQLQPEQ 

l^GAAHLQHPLSILQPLKATPVFRAPGLTSV 

AVASVNNYTAVFIXjTVNGRLIJCINLNESMQ 

WSRRWTVAYGEPVHHVMQFDPADSGYLY 

LMTSHQMARVKVAACNVHSTCGDCVGAAD 

AYCGWCALETRCTLQQDCTNSSQQHFWTSA 

SEGPSRCPAMTVLPSEIDVRQEYPGM1LQISGS 

LPSLSGMEMACDYGNN1RTVARVPGPAFGHQ 

IAYCNLLPRDQFPPFPPNQDHVTVEMSVRVN 

GRNIVKANFTIYTCSRTAQVYPHTACTSCLSA 

QWPCFWCSQQHSCVSNQSRCEASPNPTSPQD 

CPRTLLSPLAPVPTGGSQNILVPLANTAFFQG 

AALECSFGLEEffEAVWVNESVVRCDQVVLH 

TTRKSQVFPLSLQLKGRPARFLDSPEPMTVM 

VYNCAMGSPDCSQCLGREDLGHLCMWSDGC 

RLRGPLQPMAGTCPAPEIRAIEPLSGPLDGGT 

LLTIRGRNLGRRLSDVAHGVWIGGVACEPLP 

DRYTVSEE1VCVTGPAPGPLSGWTVNASKE 

GKSRDRFSYVLPLVHSLEPTMGPKAGGTRITI 

HGNDLHVGSELQVLVNDTDPCTELMRTDTSI 

ACTMPEGALPAPVPVCVRFERRGCVHGNLTF 

WYMQNP VU AI SPRRSP VSGGRTTTV AGERFH 

MVQNVSMAVHHIGREPTLCKVLNSTLITCPSP 

GAL SNAS APVDFFINGRAYADEVAVAEELLD 

PEEAQRG SRFRLD YLPNPQFSTAKREKWIKH 

HPGEPLTLVIHVSTKGAGKEQDSLGLQSHEY 

RVKJGQVSCDIQrVSDRJIHCSVNESLGAAVGQ 

l^mQVGNFNQTIATLQLGGSETATJVSIVICSV 

LLLLSWALFVFCTKSRRAERYWQKTLLQME 

EMESQIREEIRKGFAELQTDMTDLTKELNRSQ 

GIPrXEYKHFVTRTrTPKCSSLYEERYVlJ^SQT 

LNSQGSSQAQETHPLLGEWKIPESCRPNMEE 

GISLFSSLLDNKHFLIVFVHALEQQKDFAVRD 

RCSIASLLTIALHGKLEYYTSIMKELLVDLID 

ASAAKNPKLMLRRTESVVEKMLTNWMSICM 

YSCLRETVGEPFFLLLCAIKQQINKGSIDAITG 

KARYTLNEEWLUIENEAKPRNU^YSFOGCG 

MDSLSVRAMDTOTLTXJVKEKJDLEAFCKNVPY 

SQWPRAEDVDLEWFASSTQSYILRDLDDTSV 

VEDGRKKLNTLAHYKIPEGASLAMSLIDKKD 

NTLGRVKDLDTEKYFHLVLPTDELAEPKKSH 

RQSHRKKVLPErYLTRLLSTKGTLQKFLDDLF 

KAILSIREDKPPLAVKYFFDFLEEQAEKRGISD 

PDTLHRVKTNSIJ'l^WVNILKNPQFVTDroK 

TDHIDACLSV1AQAFIDACSISDLQLGKDSPTN 

KLLYAKEIPEYRKIVQRYYKQIQDMTPLSEQE 

KfNART AFF^TTVn>JFF>sITMVAXif APrWVAfc' 
IVXIX/lirlJLk/VDIlOl^JV I V^lNJCiTIN i IN V/\JVlA_tl I IX I AlV 

RYRPQIMAALEANPTARRTQLQHKFEQVVAL 
MEDNIYECY SEA 


730 


2080 


A 


5744 


3 


292 


QPSPLFHSHLETLQLLRTAQLPEQVS WPWGQ 
VANGKGNQRNMGSPQPSLLAFFJINLELQIMG 
LGYSLLMGKLRPRVAKDTLRVHRJDSTPSPLT 
LKD 


731 


2081 


A 


5747 


1 


382 


FLKCMRKAFRSSKLLQVGYTPDGKDDYRWC 
FRVDEVNWTTWNTNVGIINEDPGNCEGVKRT 



232 



WO 01/57188 



PCTYUSO 1/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Aianine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucme, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine s P=Proline, 
Q=Glutamine> R^Arginine, S=Serine, 
T-Threonine, V=VaJ ine, W«Tryptophan, 
Y«Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














LSFSUISSRVSGRHWKOTALW1XREASARD 

RQSAQPEEVYLRQFSGSLKPEDAEVFKSPAAS 

GEK 


732 


2082 


A 


5753 


198 


3 


AQAESSTVASPEATAGPLCTRIPNVPPPTPmP 
PGKLQAQLPCPSPVRFTSARIPPASRPQTKS 


733 


2083 


A 


5754 


2 


2223 


AAGPPGLEAEGRAPESAGPGPGGDAAETPGL 

PPAHSGTUvlMAFRDVTVQIANQNISVSSSTAL 

SVANCLGAQTVQAPAEPAAGKAEQGETSGR 

EAPEAPAVGREDASAEDSCAEAGASGAADG 

ATAPKTBEEEEEEETAEVGRGAEAEAGDLEQ 

LNRTSTSTKSAKSGSEASASASKDALQAMILS 

LPRYHCENPASCKSPTLSTDTLRKRLYRIGLN 

LFNINPDKGIQFLISRGFIPDTPIGVAHFLLQRK 

Gl^RQMIGEFLGNSKKQFNRDVLDCVVDEM 

DFSSMELDEALRKFQAHIRVQGEAQKVERLIE 

AFSQRYCMCNPEWQQFHNFDTIFILAFAHLL 

NTDMY SPNIKPDRKMMLEDFIRNLRG VDDG 

ADIPRELVVGIYERIQQKEIXSNEDHVTYVTK 

VEKSIVGMKTVLSVPHRRLVCCSRLFEVTDV 

NKLQKQAAHQREVFLFNDLLVILKLCPKKKS 

SSTYTFCKSVGLLGMQFQLFENEYYSHGITLV 

TPLSGSEKKQVLHFCALGSDEMQKFVEDLKE 

SIAEVTELEQIRIEWELEKQQGTKTLSFKPCGA 

QGDPQSKQGSPTAKREAALRERPAESTVEVSI 

HNRLQTSQHNSGLGAERGAPVPPPDLQPSPPR 

QQTPPLPPPPPTPPGTLVQCQQRTCVIVLDKPC 

LARMEPLLSQALSCYTSSSSDSCGSTPLGGPG 

SPVKVTHQPPLPPPPPPYNHPHQFCPPGSLLH 

GHRYSSGSRSLV 


734 


2084 


A 


5788 


8 


362 


SSVMGDLVGQGLEEQIVARDENSWLIDGGTP 
IDDVMRVLDIDEFPQSGNYETIGGFMMFMLR 
KIPKRTOSVKFAGYKFEVVDIDNYRIDQLLVT 
RIDSKATALSPKLPDAKDKEESVA 


735 


2085 


A 


5827 


1 


1257 


MWSAVLTAFHTGTSNTTFWYENTYMNITL 

PPPFQHPDLSPLLRYSFETMAPTGLSSLTVNST 

AVFTTPAAFKSLNLPLQrTLSAIMIrTLFVSFLG 

r^WOJvl\ryQKAAMRSAIN^^ 

LLAVLNMPFALVTILTTRWIFGKFFCRVSAMF 

FWLFVIEGVAILLIISIDRFLIIVQRQDKLNPYR 

AKVLIAVSWATSFCVAFPLAVGNPDLQIPSRA 

PQCVFGYTTNPGYQAYVILISLISFFIPFLVILY 

SFMGILNTUUINALRIHSYPEGICLSQASKLGL 

MGLQRPFQMSn>MGFKTRAFTnLILFAVFIVC 

W APFTTY SLVATFSKHFYYQHNFFE1STWIX 

WLCYUCSAU^LIYYWRIKKFHDACLDMIvlP 

KSFKFLPQLPGHTKRRIRPSAVYVCGEHRTVV 


736 


2086 


A 


5870 


3 ! 


268 


FTRSDELARHYRraTGEKRFSCPLCPKQFSRS 
DHLTKHARRHPTYHPDMIEYRGRRRTPRIDPP 
LTSEVESSASGSGPGPAPSFTTCL 


737 


2087 


A 


5871 


2 


521 


LTWPQLFLETLPELLHMSRPAEDGPSPGALVR 

RSSSLGYISKAEEYFLLKSRSDLMFEKQSERH 

GL ARRLTTARRPPAS SEQAQQELFNELKPA V 

DGANFIVNHMRDQNNYNEEKDSWNRVART 

VDRLCLFVVTPVMVVGTAWIFLQGVYNQPPP 

QPFPGDPYSYNVQDKRFI 


738 


2088 


A 


5881 


1 


1160 


LVVTATTAILAFPNEYTRMSTSELISELFNDCG 
LLDSSKLCDYENRFNTSKGGELPDRPAGVGV 
YSAMWQLALTLILKIVITIFIFGMKIPSGLFIPS 
MAVGAIAGRLLGVGMEQLAYYHQEWTVFNS 
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TVs; A Ct\q H it* A H TT — f~lr\i il« it A r*iA 

iy=A5parac sivia, j&^^jiuihtti t c aciq, 
F=Phenylalanins, G=Glycine, H^Histidine, 
Msoleucine, K^Lysine, L*=Leucinc, 
M=Mcthianinc, N=Asparagine, P=Prolinc, 
Q=Ghitamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














W L^o^OAJLA^l J rvjL I AM V VjAAAvJLUG V I KMT 

VSLVVIMFELTCKjLEYIWU^AAAMTSKWVA 

DALGREGIYDAHIRUS1GYPFLEAKEEFAHKTL 

AMDVMKPRRNDPLLTVLTQDSMTVEDVETn 

SETTYSGFPVWSRESQRLVGFVLRRDLDSIE 

NARKKQIXjWSTSIIYFTEHSPPLPPYTPPTLK 

LRNILDLSPFTVTDLTPMXIVVDIFRKLGLRQC 

LVTHNGIUXGrrTKKDVLKHIAQMANQDPDSI 

LFN 


739 


2089 


A 


5892 


2 


916 


TUJLAASWrTAISLISWWLPESARWLIINGKP 

T>/*\ A I OUT D V\/ A "D TXinUV I? A L^KTI TTT\/T VjfOO\7 

UKl AJUv^tLJvJv V AKIN OrlisilAJ^Ll IbVLMSSV 

KEEVASAKEPRSVLDLFCVPVLRWRSCAMLV 

VNFSLLISYYGLVFDLQSLGRDIFLLQALFGA 

VDFLGRATTALLLSFLGRRTIQAGSQAMAGL 

AILANMLVPQDLQTLRWFAVLGKGCFGISL 

TY^T TIW A CI T?'Dm>'\ FD \ JTT A T"\^IT T_m 7/~*T% T o A 

1 Hi KAnLr r 1 rVKM 1 AIajLLH I v GRLGA 
MMGPLILMSRQALPLLPPLLYGVISIASSLWL 
FFLPETQGLPLPDTIQDLESQKSTAAQGNRQE 
AFTVESTSLLErVALHGAL 


740 


2090 


A 


5900 


2 


426 


RPIKTLGIGFHFSVDGVHFLTQREVQNLWKE 

xtt m nTAi r t?'ur:\T\An , iTTTTTKxr i DVT/'rt7i r\r> 
jN-ULLLJJ 1 AJSJ^riKj y Jfcv VLJ1 r 11 1 MuK i KxirLQG 

KCGCHFHEVVXSKLSKEYNrTKMKilSRNHIM 
GRYFSNQSKLQQGTVTNFRSPYHVRGPINQV 
CSEILLSRMCANKRTM 


741 


2091 


A 


5910 


3 


412 


RMPESTLLIICENGYILEAPLPTDCQEEDDHDV 
VSYEIKDMCIKCFHFSSVXSKILRLIEIEKRER 
V?JtvbLls±^J^IKJboKKJNl^ QEE 
EEEKEEEEEEEEPLPEIFEPSTPSPILCGFYSEPG 
KFWV 


742 


2092 


A 


5936 


1 


482 


MGCRLLCCWFCLLQAGPLDTAVSQTPKYLV 

TQMGNDKSIKCEQNL GHDTMYWYKQDSKK 

FLKIMFSYNNKELIINETVPNRFSPKSPDKAHL 

NLHINSLELGDSAVYFCASSQDTALQSHCIPV 

HKPPGSARKLQGSVCTCTQGSSLHSLMASDG 

VPVC 


743 


2093 


A 


5938 


1 


1566 


MNSFFGTPAAS WCLLESDVSSAPDKEAGRER 
RALSVQQRGGPAWSGSLEWSRQSAGDRRRL 
GLSRQTAKSSWSRSRDRTCCCRRAWWILVPA 
ADRARRERFDvdN^WDTNSSENWHPIWNVN 

dtkhhlysdinityvnyylhqpqvaaifnsyf 

lifflcmmgntwcfivmrnkhmhtv^ 

lnlaisdllvgifcmpitlldniiagwpfgn™ 

CKISGLVQGISVAASVFTLVAIAVDRFQCWY 
rr KrJSX llKi Ar V11MJLI W VLA1 1 IMbrbAVMLri 
VQEEKYYR VRLN SQNKTSP VYWCREDWPNQ 

P\/fT? VTVTTA/T CAKTTVT APT 07 TVTTVjTVO'DT^TCT T? 

tJVLKJsJ I 1 1 V LT ANI I JLArLbLi V 1M I UKlLrlbbr 

RAAVPHTGRKNQEQWHWSRKKQKTIKMLU 

VALLFTLSWLPLWTLMMLSDYADLSPNELQn 

NIYTrTFAHWLAFGNSSVNPITYGFFNENFRRG 

FQEAFQLQLCQKRAKPMEAYALKAKSHVLIN 

TSNOLVOESTFONPHGETLLYR1CSAEKPOOE 

LVMEELKETTNSSEI 


744 


2094 


A 


5966 


149 


327 


SHVCVSHYAGSSGCPAGAGAGAVALGISAVA 
LYDYQGGRLGVARGAWYMEAPDIRQGDM 


745 


2095 


A 


5970 


413 


856 


GAPHTOWAWAPTPMSGLGSGRGRQGTLASS 
PLSLPLLLAGVTGILATELFDQMARPAACMV 
CG AIJvIWIMLIL VGLGFPFTMEAL SHFL YVPFL 
GVCVCGAIYTGLFLPETKGKTFQEISKELHRL 
NFPRRAQGPTWRSLEVIQSrEL 
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QKjhitamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, V=possib!e 
nucleotide insertion 


746 


2096 


A 


5971 


3 


1343 


AQTARRnGLEUJTEGHRLFVAFSGCIVYLPLS 
RCARHGACQRSCLASQDPYCGWHSSRGCVD1 
RGSGGTDVDQAGNQESMEHGDCQDGATGSQ 
SGPGDSAYGVRRDLPPASASRSVPIPLLLASV 
AAAFALGASVSGLLVSCACRRAHRRRGKDIE 
TPGLPRPLSLRSLARLHGGGPEPPPPSKDGDA 
IrljLY I 1 rJJrrrfcUVrrrtLACLr 1 rbSTPE 
IJVKHLRAAGDPWEWNQNRNNAKEGPGRSR 
GGHAAGGPAPRVLVRPPPPGCPGQAVEVTTL 
EELLRYLHGPQPPRKGAEPPAPLTSRALPPEP 
APALLGGPSPRPHECASPLRLDVPPEGRCASA 
PARPALSAPAPRLGVGGGRRLPFSGHRAPPAL 
LTRVPSGGPSRYSGGPGKHLLYLGRPEGYRG 
RALKRVDVEKPQLSLKPPLVGPSSRQAVPNG 
GRFNF 




xuy / 


A 

A 




L 


754 


JJxiAM-rUb W WrlKr u Vc J Knvr lODnSuy VT1 

LKLEQENCTLVTTFRGHTGGVTALCWDPVQ 

RVLFSGSSDHSVIMWDIGGRKGTAIELQGHN 

DRVQALSYAQHTRQLISCGGDGGIVVWNMD 

VERQETPEWLDSDSCQKCDQPFFWNFKQMW 

DSKKIGLRQHHCRKCGKAVCGKCSSKRSSIPL 

MGFEFEVRVCDSCHEAITOEERAPTATFHDSK 

HNTVHVHFDATRGWLLTSGTDKVDCLWDN1T 

rVVa 


748 


2098 


A 


6001 


2 . 


747 


AMVFGGWPYVPQYRJD1RRTQNADGFSTYV 
CLVLLVANILRILFWFGRRFESPLLWQSAIMIL 
T^LMLKLCTEVRVAKELNARRRSFTAADS 
KDEEVKVAPRRSFLDFDPHHFWQWSSFSDYV 

nrVT ArTnVAnVTTVl CTT\c a T CVDT1 pci a \; 
vtVLAr IVjVAuiII iJLolJJoAJLrVJblLUrLAV 

LTEAMLGWQLYRI^HRHQSTEGMSIKMVLM 
WTSGDAFKTAYFLLKGAPLQFSVCGLLQVLV 
DLAILGQAYAFARHPQKPAPHAVHPTGTKAL 


749 


2099 


A 


6002 


2 


447 


GRPDRSELVRMHILEETFAEPSLQATjQMKLK 

VKEADGVGKEDYPHTQGDFSFDEDSSDALSP 
DQPASQESQGSAASPSEPKVSESPSPVTTNTP 
AQFASVSPTVPEFLKTPPTAD 


750 


2100 


A 


6004 


2 


427 


LLTQAMLVLPHRPQWFTPGPRLQAQGPCQEG 
WRWELRLRKYVPEDEDLNKRRVPQAKPDAV 
QEKVKEQLEAAKPEPVIEEVDLAKLAPRKPD 
WDLKPJ)VAKKLEKLLKRTQRAIAELIRERLK 
GQEDSLDSAVDAATEHKTC ! 


751 


2101 


A 


6007 


33 


1280 


TDQAKVDNQPEKLVRSAEDVSTVPTQPDNPF 

SHPDKLKRMSKSVPAFLQDESDDRETDTASE 

SSYQLSRHBCKSPSSLTOLSSSSGMTSLSSVSGS 

VMSVYSGDFGNLEVKGNIQFAIEYVESLKEL 

HVFVAQCKDLAAADVKKQRSDPYVKAYLLP 

IJKijKMUJsJUv 1 L V VKK1 JLNr V I NblLR YKJbK 

QILKTQKLNLSIWHRDTFKRNSFLGEVELDLE 

TWDWDNKQNKQLRWYPLKRKTAPVALEAE 

NROFK/fK"T AT GYVPFPVPGKK1 PTTGFVWTWV 

KJE^XDLPLLRGSHLNSFVKCTILPDTSRKSRQ 

KTRAVGKTIWIFKHTMVYDGFRPEDLMEAC 

VELTVWDHYKLTNQFLGGLRIGFGTGKSYGT 

EVDW^STSEEVALWEKMWSPNTWIEATL 

PLRMLLIAKISK 


752 


2102 


A 


6028 


108 


1283 


KEIFSPFELISVKPLCLLLGVTCSQSMAFEELL 

SQVGGLGRFQMLHLVHLPSLMLUPHILLENrF 

AAAIPGHRCWVHMLDNNTGSGNETGILSEDA 
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LLRISIPLDSNLRPEKCRRFVHPQWQLLHLNG 

TIHSTSEADTEPCVDGWVYDQSYFPSTIVTKW 

DLVCDYQSLKSWQFLLLTGML VGGHGGHV 

SDRFGRRFILRWGLLQLAITDTCAAFAPTFPV 

YCVLRFLAGFSSMmSNNSLPITEWIRPNSBCAL 

WILS SGALNIGQOLGGLAYVFRD WQTLHW 

ASWFFVFFLLSRWLVESARWLIITNKLDEGL 

KALRKVARTNGDCNAEETLNIEWRSTMQEE 

LDAAQTKTTVWDLFRNPSMRKRICILVFLRK 

KNLKEKA 


753 


2103 


A 


6043 


1 


1470 


DSFESILRLIFEIHHSGEKGDIWFLACEQDIEK 

VCETVY QGSNLNPDLGELVWPLYPKEKCSL 

FKPLDETEKRCQVYQRRWLTTSSGEFLIWSN 

SVRFVIDVGVERRKWNPRIRANSLVMQPISQ 

SQ AEIRKQILG SS S SGKFFCL YTEEFASKDMTP 

LKPAEMQEANLTSMVLFMKRIDIAGLGHCDF 

MNRPAPESLMQALEDLDYLAALDNDGNLSE 

FGHMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTAPNCFSHVPHGAEEAALTCWKTFLHPE 

GDHFn,ISrVTCAYQDTTLNSSSEYCVEKWCRD 

YFLNCSALRMADVIRAELLEIIKRIBLPYAEPA 

FGSKENTXNIKKALLSGYTMQ1ARDVDGSGN 

YLJ^THKQVAQLHPLSGYSriKKMPEWVLF 

HKFSI SENNY1RITSEISPELFMQL VPQ YYFSNL 

PPSESKDILQQWDHLSPVSTMNKEQQMCET 

CPETEQRCTLQ 


754 


2104 


A 


6055 


2 


394 


YY ALHHWPFPDLLCQTTG AIFQMNMYG SCIF 
LMLINVDRYAAIVHPLRLRHLRRPRVARLLC 
LGVWALILVFAVPAARVHRPSRCRYRDLEVR 
LCFE SFSDEL WKGRJLLPL VLLAEALGFLLPLA 
AWYSS 


755 


2105 . 


A 


6059 


3 


1795 


LGLGSGTLLSVSEYKKKYREHVLQLHARVKE 
RNARSVKJTKRFTKLLIAPESAAPEEALGPAEE 
PEPGRARRSDTHTFNRLFRRDEEGRRPLTVVL 

qgpagigk™aakkelydwaagklyqgqvd 

faffmpcgellerpgtrsladlildqcpdrga 

pvpqmlaqpqrllftldgadelpalggpeaap 

ctdpfeaasgarvlggllskallptalllvtt 

raaapgrlqgrlcspqcaevrgfsdkdkkk 

yfykfitoerraerayrfvkjeketlfalcfv 

pfvcwwctvlrqqlelgrdlsrtsktttsvy 

llfttsvlssapvadgprlqgdlrnlcrlare 

gvlgrraqfaekeleqlelrgskvqtlflsk 

kelpgvletevtyqfidqsfqeflaalsylle 

dggvprtaaggvgtllrgdaqphshlvltt 

rflfgllsaermrdierhfgcmvservkqea 

lrwvqgqgqgcpgvapevtegakgledtee 

peeeeegeepnyplellyclyetqedafvrqa 

lcrfpelalqrvrfcrnidvavlsycvrccpa 

gqalrliscrlvaaqekkkkslgkrlqaslg 

/VI 

UU ! 


756 


2106 


A 


6060 


12 


434 


sgrptrpakptoqgmgrfmltlvcqgsimms 
ardlimnnltelqpglfhhlrfleelrlsgnh 
lshipgqafsglyslkilmlhnnqlggipaqa 
lwelpslqslrldanlislvpersfeglsslrh 
lwlddnalteips 


757 


2107 


A 


6063 


54 


419 


itplglgaadmcafpwlllllllqegsqrrl 
wrwcgseewavlqesislpleippdeevenk 
wsshkslatvvpgkeghpatimvtnphyqg 



236 



WO 01/57188 



SEQID 


SEQID 


Met 


SEQ 


Predicted 


Predicted end 
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QILTMLLRSLQQPSASWPRDCSSSCSW 


758 


2108 


A 


6066 


125 


438 


IGISCPATLFVPMFSHSLIGIGEEYQLPYYNMV 
PSDPSYEDMREVVCVKRLRPIVSNRWNSDEC 
LRA VLKLMbbL W AHNP ASRLTALRIKKTLAK 
MVESQDVKI 


759 


2109 


A 


6072 


3 


650 


PGTUOTU'AAlJBERAMEKLREKVPFQNRGlCGT 

l^SIIPNNSDTRKATETTSLSSKPEYVNPDFRW 

SKDPSSK5GNUETSEVGWTSNPEELDPIRLA 

IXGKSGLSCQVGSATSHPVSCQEPIDEDQRISP 

KDKSTAGREFSGQVSHQTTSENQCTPIPSSTV 

HSSVADMQNMPAAVHALLTQPSLSAAPFAQ 

R YLGTLP STG 5 1 1 LPQCHAGNATV W 


760 


2110 


A 


6077 


3 


730 


PLRLTLMEEVLLLGLKDREGYTSFWNDCISSG 

LRGCMLIELPLRGRLQLEACGMRRKSLLTRK 

VICKSDAPTGDVLLDEALKHVKETQPPETVQ 

NWIELLSGETWNPLKLHYQLRKVTIERLAKNL 

VtJvuVLTl cKQNFLJ-F DM 1 1 HPL JiWNIKQR 

LIKKVQEAVIX)KWVNDPHRMDRR]XaLIYL 

AHASDVLENAFAPLLDEQYDLATKRVRQLLD 

LDPEVECLKAhTTNEVLWAVVAAFTK 


761 


2111 


A 


6078 


833 


390 


IVSFHLSGFKKFVRPFSFLSVHGLQVDEYHSV 
HQKLSADMADHSNLIRSLLVGAEDARLMRD 
MKTMKSRYMELYDLNRDLLNGYKJRWNNH 
TELLGNLKAVNQAIQRAGRLRVGKPKNQVTT 
ACRDAIRSNNINTLFKIMRVGTASS 


762 


2112 


A 


6079 


2 


2686 


KKAITCGEKEKQDLIKSLAMLKDGFRTDRGS 

HSDLWSSSSSLESSSFPLPKQYLDVSSQIDISG 

SFGTNSNNQLAEKVRLRLRYEEAKRRIANLKI 

QLAKJLD SEA WPG VLD SERDRL1LINEKEELLK 

EMRFISPRKWTQGEVEQLEMARKRLEKDLQ 

AARDTQSKALTERLKLNSKRNQLVRELEEAT 

RQVATLHSQLKSLSSSMQSLSSGSSPGSLTSSR 

GSLVASSLDSSTSASFTDLYYDPFEQLDSELQ 

SKVEFLIXEGATGFRPSGC1TTIHEDEVAKTQ 

KAEGGGRLQALRSLSGTPKSMTSLSPRSSLSS 

PSPPCSPLMADPLLAGD AFLNSLEFEDFEL S A 

TLCELSLGN S AQERYRLEEPGTEGKQLGQ AV 

NTAQGCGLKVACVSAAVSDESVAGDSGVYE 

ASVQRLGASEAAAFDSDESEAVGATRIQIALK 

YDEKNKQFAIUIQLSKLSALLQQQDQKVNIR 

VAVLPCSESTTCLFRTRPLDASDTLVFNEVFW 

VSMSYPALHQKTUIVDVCTTDRSHLEECLGG 

AQISLAEVCRSGERSTRWYNLLSYKYLKKQS 

RELKPVGVMAPASGPASTDAVSALLEQTAVE 

LEKRQEGRS STQTLEDS WRYEETSENEAVAE 

EEEEEVEEEEGEEDVFTEKASPDMDGYPALK 

VDKETNTETPAPSPTVVRPKDRRVGTPSQGPF 

LRGSTIIRSKTFSPGPQSQYVCRLNRSDSDSST 

LSKKPPFVRNSLERRSVRNflOtfSPPPQPSSVK 

SLRSERLIRTSLDLELDLQATRTWHSQLTQEIS 

IXLRMLEKRMDRAEHMGELQTOKMMRAAA 
KDVHRLRGQSCKEPPEVQSFREKMAFFTO>R 
MNIPALSADDV 


763 


2113 


A 


6082 


3 


1558 


PHPIRFSKLCVSFhrNQEYNQFCVIEEASKANE 

VLENLTQGKMCLVPGKTRKLLFKFVAKTED 

VGKXIEITSVDLALGNETGRCVVLNWQGGGG 

DAASSQEALQAARSFKRRPKLPDNEVHWGSn 

IQAST^SRVPMSVHLLi^PALTNEMYCLV 
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VTVQSHEKTQIRDVKLTAGLKPGQDANLTQK 

THVTLHGTELCDESYPALLTDIPVGDLHPGEQ 

LEKMLYVRCGWGSRMFLVYVSYLINTTVEE 

KEIVCKCHKDETVTIETVTPFDVAVKFVSTKF 

EHI^RVYADIPFIXMTDIXSASPWALTWSSE 

LHIJVPSMTTVDQLESQVDNVILQTGESASECF 

CLQCPSLGNIEGGVATGHYnSWKRTSAMENI 

PirrrVTIl^HVIVENIPLHVNADLPSFGRVRES 

LPVKYHLQNKTDLVQDVEISVEPSDAFMFSG 

LKQIRLRILPGTEQEMLYNFYPLMAGYQQLPS 

LNINXLRFPNrTNQLLRRFIPTSIFVKPQGRLM 

DDTSIAAA 


764 


2114 


A 


6093 


1 


1422 


AAADLANSNAGAAVGRKAGPRSPPSAPAPAP 

PPPAPAPPTLGNNHQESPGWRCCRPTLRERN 

ALMrTWELMADVHFWGPPGATRTWAHKY 

VLA VGSS VFYAMFY GDLAEVKSEMPDVEPA 

AFLILLKYMYSDEID1XADTVLATLYAAKKYI 

VPALAKACVNFLETSLEAKNACVLLSQSRLF 

EEPELTQRCWEVIDAQAEMALRSEGFCEIDR ' 

QTLEIIVTREALNTKEAVVFEAVLNWAEAEC 

KRQGI^ITPRNKRHVLGRALYLVRIPTMTLEE 

FAN G AAQ SDILTLEETH SIFLWYT ATNKPRLD 

FPLTKRKGLAPQRCHRFQSS A YRSNQ WR YRG 

RCDSIQFAVDRRVFIAGLGLYGSSSGKAEYSV 

KIEUCRLGX^VLAQNLTKFMSDG SSNTFPV WF 

EHPVQVEQDTFYTASAVLDGSELSYFGQEGM 

TEVQCGKVAFQFQCSSDSTNGTGVQGGQIPE 

LDFYA 


765 


2115 


A 


6099 


1 


1150 


SGFTHYAIYDFIVKGSCFCNVHADQCIPVHGF 

RPVKAPGTFHMVHGKCMCKHNTAGSHCQH 

CAPLYNDRPWEAADGKTGAPNECRTCKCNG 

HADTCHFDVNVWEASGNRSGGVCDDCQHN 

TEGQYCQRCKPGFYRDLRRPFSAPDACKPCS 

CHPVGSAVLPANSVTFCDPSNGDCPCKPGVA 

GRRCDRCMVGYWGFGDYGCRPCDCAGSCD 

PITGDCISSHTD1DWYHEVPDFRPVHNKSEPP 

WEWEDAQGFSALLHSGKCECKEQTLGNAKA 

FCGMKYSYVLKIKILSAHDKGTHVEVNVKIK 

KVLKSTXLKIFRGKRTLYPESWTDRGCTCPIL 

NPGLEYLVAGHEDIRTGKJJVNMKSFVQHWK 

PSLGRKVMDILKRECK 


766 


2116 


A 


6103 


2 


384 


l^AAATATVLKEGVLEKRSGGLLQLWKRKR 

CVLTERGLQLFEAKGTGGRPKELSFARIKAVE 

CVESTGRHIYFTLVTEGGGEIDFRCPLEDPGW 

NAQni,GLVKFKNQQAIQTVRARQSLGTGTL 

VS 


767 


2117 


A 


6106 


1 


542 


SGSSHASDGSGFQELRICSEDQTPLIAGMCSLP 
MARYYIIKY ADQKAL YTRD GQLL VGDPV AD 
NCCAEKICTLPNRGLDRTKVPIFLGIQGGSRC 
LACVETEEGPSLQLEDVNIEELYKGGEEATRF 
TF F Q SSSGS AFRLEAAA WPG WFLCGPAEPQQ 
PVQLTKESEPSARTKFYFEQSW 


768 


2118 


A 


6109 


3 


292 


FILQAVLQLSSQEARYKAFGTCVSHIGAILAF j 

YTPSVISSVMHRVARCAAPHVHILLANFYLLF 

PPMVNPIJYGVKTKQIRDSLGSIPEKGCVNRE 


769 


2119 


A 


6110 


1 


711 


RHEPSCSNGVASTKSKQNHSKYPAPSSSSSSS 
SSSSSSSPSSVNYSESNSTDSTKSQHHSSTSNQ 
ETSDSEMEMEAEHYPNGVLGSMSTRTVNGAY 
KHEDLQTDESSMDDRHPRRQLCGGN QAATE 
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M=Methionine, N=Asparagine, P=Proline, 
Q=Grutamine, R=Argmine, S=Serine, 
T=Threonine 3 V=VaIme, W=Tryptophan, 
Y=T>TOsine, X=Unknown, *«Stop codon, 
/possible nucleotide deletion, V=possible 
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RIILFGRELQAl^EQlXjREYGKNLAHTEMLQD 
AFSLIAYSDPWSCPVGQQLDPIQREPVCAAL 
NSAILES QKLPKQPFLMLALG Q ASECLRLMA 
RAGLG SCSFARVDD YLH 


770 


2120 


A 


6125 


2 


570 


YFGLNLHVQHLGNNVFLLQTLFGAVTLLANC 
VAPWALKYMNRRASQMLLMFLLAICLLAI1F 
VPQEMQMLREVIATLGLGASALANTLAFAH 
GNEVIPTIIRARAMGINATTAN1AGALAPLMM 
ILSVYSPPLPWHYGVFPnSGFAFLLLPETRNK 
PUT>TIQDEKNERKDPR£PKQEDPRVEVTQF 


771 


2121 


A 


6126 


909 


353 


RSFVLDTASAICNYNAHYKNHPKYWCRGYF 
RDY(>mAFSPNSTNHVALRDTGNQLIVTMSC 
LTKEDTCWYWCGIQRDFARDDMDFTELIVT 
DDKGTLANDFWSGKDLSGNKTRSCKAPKW 
RKADRSRTSILnCIUrGLGnSVISHLTKRRRS 
QRNRRVGNTLKPFSRVLTTKEMAPTEQM 


in 


2122 


A 


6148 


7 


810 


FVLGILALSHT1SPFMNKFFPASFPNRQYQLLF 

TQGSGENKEEIINYEFDTKDLVCLGLSSIVGV 

WYLUIKHWIANNLFGLAFSLNGVELLHLNN 

VSTGCILLGGlJFrroVFWVFGTNWVTVAKS 

FEAPIKLVFPQDLLEKGLEANNFAMLGLGDV 

VIPGIFIALIXRFDISLKKNTHTYFyTSFAAYIF 

GI^LnFIMHIFKHAQPALLYLVPACIGFPVLV 

ALAKGEVTEMFSYEESNPKDPAAVTESKEGT 

EASASKGLEKKEK 


773 


2123 


A 


6161 


3 


1088 


CQPMLVTRKNHPKLLUUITESVAEKMLTNW 

FTFLLYKFLKESAGEPLFMLYCAIKHQMEKG 

PIDAITGEARYSLSEDKLIRHLIDYKTLTLNCV 

NPENENAPEVPVKGLDCDTGTQAKEKLLDA 

AYKGWYSQRPKAADMDLEWRQGRMARIIL 

QDEDVTTXD^NDWKRLNTLAHYQVTDGSSV 

ALVPKQTSAYNISNSSTFTKSLSRYESMLRTA 

SSPDSLRSRTPMTI^DLESGTKLWHLVKNHDH 

LDQREGDRGSKMVSETYLTRLLATKGTLQKF 

VDDIJr'El'IF'S'lAHRGSALPLAIKYMFDFLDEQ 

ADKHQIHDADVRHTWKSNCLPLRFWVNVIK 

NPQFVFDIHKNSITDACLSW 


774 


2124 


A 


6163 


860 


125 


KTAVKKRNLNPVFNETLRYSVPQAELQGRVL 

SLSVWHRESLGRNIFLGEVEVPLDTWDWGSE 

PTWLPLQPRVPPSPDDLPSRGLLALSLKYVPA 

GSEGAGLPPSGELHFWVKEARDLLPLRAGSL 

DTYVQCFVLPDDSRASRQRTRWRRSLSPVF 

NHTMVYDGFGPADLRQACAELSLWDHGALA 

NRQLGGTRLSLGTGSSYGLQVPWMDSTPEEK 

QLWQALLEQPCEWVDGLLPLRTNLAPRT 


775 


2125 


A 


6191 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAAD 
YVRSKDFRDYLMSTHFWGPVANWGLPIAAIT 
DMK\KSPEnSRRMTFAL*CYSLTFVRFAHYVQ 
\PWNWLMLGCHTAVDFDQLISSMPCISHGMT 
ASASAL 


776 


2126 


A 


6217 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKIT 
RQKHAKKHLGFFRNNFGVREPYQILLDGTFC 
QAALRGRIQLREQLPRYLMGETQLCTTRCVL 
KELETLGKDLYGAKLIAQKCQVRNCPHFKNA 
VSGSECLLSMVEEGNPHHYFVATQDQNLSVK 
VKKXPGVPXJVTFIIQNTMVLDKPSPKTIAFVKA 
VESGXRLSQCMRKKVSN1SKRNRV* * KTLNRG 
RRKKRKKISGPNPLSCLKKKKKAPDTQSSASE 
KKRKRKRIRNRSNPKVLSEKQNAEGE 
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777 


2127 


A 


6236 


1038 


1402 


YYQISSLPSIVGNGIFLWLLICIFLAKQGGSRL* 
FQPFGRPRGGGHLRSGVLGQPGQHGETP/SFF 
YNSKISPALWGPP\TPSALGGEAGKSL*PRRQ 
RFQRGGIAPLPSRVRGRAKLFLKKK 


778 


2128 


A 


6237 


422 


913 


ASFFHHHRGAFL1XLAIPGS*GQDQSLIHWSN 
AVSNAD\LLDLfON*LDHU-EEICMPL\EVKWP 
PQVL\SEPN*RSGGCFSAPSFEVPPWTGEVKP/ 
SPQRDGG ALG\QGPLGIPSDSILALLKKQT* RA 
LLNWPLGSLRRSSCFGGQDGQDLKPRSGLGC 
NSFRYRR 


"779 


2129 


A 


6249 


420 


36 


ARAPSPSFSVRDVELSDPARERGEMPVAVGP 

YGQSQPSCFDRVKMGFVMGCAVGMAAGAL 

FGTFSCLSSILVSSSG/SGMRGRELMGG1GKTM 

MQSGGTFGTFMAIGMGIRC*PWLPTrSVPSH 

QSQPMY 


780 


2130 


A 


6263 


415 


1380 


RIMRMCDRGIQMUTTVGAFAAPSLMTIAVG 

TDYWLYSRGVCRTKSTSDNETSRKNEEVMT 

HSGLWRTCOLEGAFRGVCKKIDHFPEDADYE 

QDTAEYLLRAX^SSVFPILSVTLLFFGGLCV 

AASEFHRSRHNVILSAGIFFVSAGLSNnGITVYI 

S\ANAGRTPGQR\DSKKSYSYGWSF/YFSGAFS 

FIIGR/IIC* GVGI^WHIYIEKHQQLRAKSHSEF 

LKJCSTFARLPPYRYRFRRRSSSRSTEPRSRDLS 

PISKGFHTPSTDISMFTLSRDPSKJTMGTLLNS 

DRDHAFLQFHNSTPKEFKESLHNNPANRRTT 

PV 


781 


2131 


A 


6274 


832 


318 


RIIKVKDLKQTLAIKTAYPRCKCLVEMDQIFH 
LQVKQKQLACLCTWQARDPDCPPSTKWL/L 
VGPGMGCMVALFQDSIAWSNKSMPSSLSAIS 
QSPCQVQAPEGPSSFHLPILSFTTCLSWQGGD 
LEFLGDLKGCSELKNFQELITQSALVHPKADV 
WWYCGRPLLGTLPSN 


782 


2132 


A 


6281 


1324 


393 


WISLPSSLLCRKNGSSAEDDRR\GEPSAEEAEG 

EREDWGIGSA*SVGAVSKVPSARF*RTYPS\E 

DEEEVTHQKSSSSDSNSEEHRKKKTSRSRNK 

KKRKNKSSKRKHRKYSDSDSNSESDTNSDSD 

DDKXRVKAKKKKKXKXHKTKKKXNKKT^ 

ES SDSSCKDSEEDLSEATWMEQPNVADTMDL 

IGPEAPDHTSQDEKP1XYGHAIJLPGEGAAMA 

EYVKAGKRJPRRGE1GLTSEEIGSFECSGYVM 

SGSRHRRMEAVRLRKENQIYSADEKRALASF 

NQEERRXRESK3LASFREMVHKKTKGKDDK 


783 


2133 


A 


6305 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQ 

LRGITGPAWYCHSPSHS1XSAFCHLPTPSRCP 

AMARPPVPGSVVVPNWHES/RRGQGVPGLHS 

AQEPPAGVWAA*AASAAAA\LSIDTASYKIFV 

SGKSGVGKTALVAKLAGLEVPWHHETTGIQ 

TTYVFWP AKLQ AS SRVVMFRFEFWDCGESA 

LKKFDHMLIACMENTOAFLFLFSFTDRASFE 

DLPGQLARIAGEAPGWRMV1GSKFDQYMHT 

DVPERDLTAFRQAWELPLLRVKSVPGRRLG 


784 


2134 


A 


6308 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSP 
GQPEAGPEGAQERPSQAAPAVEAEGPGSSQA 
PRKPEGAQARTAQSGALRDVSEELSRQLEDIL 
STYCVDNNQGGPGED GAQGEPAEPEDAEKSR 
TYVARNGEPEPTPWNGEKEPSKGDPNTEEIR 
QSDEVGDRDHRRPQEKKKAKGLGKE1TLLM 
QTLNTL STPEEKL AALCKKY AELLEEHRNSQ 
KQMKLLQKKQSQLVQEKDHLRGEHSKAVLA 
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nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D-Aspartic Acid, EKJlutamic Acid, 
F=PhenyIalanine, OOlycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Memionine, N=Asparagine f P=Proline, 
Q=GIutamine, R=Arginine 1 S=Serine, 
T=Threonine s V=VaJine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/-possible nucleotide deletion, V=possible 
nucleotide insertion 














RSKXESIXRELQRHNRSLKEEGVQRAREEEE 

KRKEVTSHFQVTLNDIQLQMEQHNERNSKLR 

QENMELAERLKKLIEQYELREEHIDKVFKHK 

DLQQQLVDAKLQQAQEMLKEAEERHQREKD 

rlXKEAVESQRMCELMKQQETHLKQQLALY 

TEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KJXEKETTMYRSRWESSNKALLEMAEEKTV 

RDKELEGLQVK1QRLEKLCRALQT/GAQ*PVR 

GQRWGSHRTSAVRIFS 


785 


2135 


A 


6319 


1493 


889 


SPQGPIXRSVSPVSAGASSVTPGGAQPGVTTT 

PPSLVAVAPAPGSAAGPAAGWQ*HAGCR/WT 

)GJP WS WGMRPMKIFFSEEYRSI STRISHD AL* 

EKCTQPAKPLSMIR\TGSSVSPG/PLVKWNWT 

RREFRNSGTRWSSCCGMSCMYSFLGHCSV/S 

QDLPLVHVDVGWQPPLGPTVGLRPGLLPLHD 

TTPCQKLWDDLDWA 


786 


2136 


A 


6320 


551 


135 


RWLPV AECDSSCVGCTGEGPGNCKECI SG YA 
REHGQCADVDECSLAEKTCVRKNENCYNTP 
GSYVCV CPDGFEET/RRCLCAAGRG* SHRRRK 
PDTAALPRRPVMCRTYPLNYSEGCPVENVAL 
RMPSPAVDSGGERLPAL 


787 


2137 


A 


6330 


1693 


227 


DYVLTAELHRQRSF<}VSFGLSVFNLMNAIMG 

SGaGl^YVMA>ITGVFGFSFLLLTVALLASYS 

VHLLLSMCIQTAYLGP*TNYFMVLPAH*LTCL 

PLIEFLQSL*NSL\*AVTSYEDLGLFAFGLPGKL 

WAGTIIIQNIGAMSSYLLIIKTELPAAJAEFLT 

GDYSRYWYLDGQTLLIUCVGIVFPLALLPK1G 

FLGYTSSLSFFFMMFFALVVTIKKWSIPCPLT1> 

NYVEKGFQISNVTDDCKPBCLFHFSKESAYALP 

TMAFSFLCHTSILPIYCELQSPSKKRMQNVTN 

TA1ALSFLIYFISALFGYLTFYD/GTTKAQRGE 

VTCHRIKDK VESELLKG* * * IP* SHDVWMTVV 

Kl^IU^AVlXVTVPLIHFPARKAVTMMr^^ 

FSWIRHrXrTLALNniVlXAIYVPDIRNVFGVV 

GASTST(XIFIFPGLFYUCLSREDFLSWKKLGV 

GCFCAXSFKTSILRNSLSVYIILPASRKSIYFKI 


788 


2138 


A 


6351 


1 


6622 


PRSUTSLWAEAAVLADGGLRRRRRLLRGTM 

SASFVPNGASLEDCHCNLFCLADLTGIKWKK 

YVWQGPTSAPILFPVTEEDPILSSFSRCLKADV 

LG/VWRRDQRPERRE\L* IF WGGEDPWLLTLF 

TNfTYQKKKMECGRMDFPMNAVLCFSKAVH 

NLLERCLMNKNFVRIGKWFVKPYEKDEKPIN 

KSEHLSCSFTFFLHGDSNVCTSVEINQHQPVY 

LLSEEHTTLAQQSNSPFQVILCPFGLNGTLTGQ 

AFKMSDSATXKLIGEWKQFYPISCXXKEMSE 

EKQEDMDWEDDSLAAVEVLVAGVRMIYPAC 

FVLVPQSDIPTPSPVGSTHCSSSCLGVHQVPAS 

TRDPAMSSVTLTPPTSPEEVQTVDPQSVQKW 

VKPSSVSDGFNSDSTSHHGGKIPRKLANHVV 

DRVWQECNMNRAQNKRKYSASSGGLCEEAT 

AAKVASWDFVEATQRTNCSCLRHKNLKSRN 

AGQQGQAPSLGQQQQILPKHKTNEKQEKSEK 

PQKRPLTPFHHRVSVSDDVGMD\ADS\ASQRL 

V\ISAP\DSQ\VRFSNIR\TNDVAK\TPQMHGTE 

MANSPQPPPLSP\HPCDVVDEGVTKTPSTPQS 

QHFYQMPTPDPLVPSKPMEDRIDSLSQSFPPQ 

YQEAVEPTVYVGTAVNLEEDEANIAWKYYK 

FPKKKDVEFLPPQLPSDKFKDDPVGPFGQESV 

TSVTELMVQCKKPLKVSDELVQQYQIKNQCL 

SAIASDAEQEPKIDPYAFVEGDEEFLFPDKKD 



241 



WO 01/57188 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 
nucleotide 
location 


Predicted end 

nucleotide 
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Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, EXHutamic Acid, 
F=Phenyl alanine, G=Glycine, H=Histidine, 
J=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=ProIine, 
Q=Ghitamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possib!e 
nucleotide insertion 


correspond] 
ng to first 
amino acid 
residue of 
peptide 
sequence 














RQNSEREAGKKHKVEDGTSSVTVLSHEEDA 

MSLFSPSIKQDAPRPTSHARPPSTSLIYDSDLA 

VSYTDLDNLFNSDEDELTPGSKRSANGSDDK 

ASCKSSKTGr^DPLSaSTADLmMYPTPPSL 

EQHMGFSPMNMNNKEYGSMDTTPGGTVLE 

GNSSSIGAQFKIEVDEGFCSPKPSEIKDFSYVY 

KPENCQILVGCSMFAPLKTLPSQYLPLIKLPEE 

CT^QSWTVGKLELLSSGPSMPFIKEGDGSNM 

DQEYGTAYTPQTHTSCGMPPSSAPPSNSGAGI 

LPSP STPRFPTPRTPRTPRTPRG AG GP AS AQG S 

VKYENSDLYSPASTPSTCRPLNSVEPATVPSIP 

EAHSLYVNLII^SVMNIJ^KDCNSDSCCICVC 

NMNIKGADVGVYIPDPTQEAQYRCTCGFSAV 

MNRKFGNNSGLFFEDELDIIGRNTDCGKEAE 

KRFEALRATSAEHVNGGLKESEKLSDDLILLL 

QDQCTNLFSPFGAADQDPFPKSGV1SNWVRV 

EERDCCNDCYLALEHGRQFMDNMSGGKVDE 

ALVKSSCLHPWSKRNDVSMQCSQDILRMLLS 

LQPVLQDAIQKKRTVRPWGVQGPLTWQQFH 

KMAGRGSYGTDESPEPLPIPTFLLGYDYDYLV 

LSPFALPYWERLMLEPYGSQRDIAYWLCPE 

NEALLNGAKSFFRDLTAIYESCRLGQHRPVSR 

LLTDGIMRVGSTASKKLSEKLVAEWFSQAAD 

GNNEAFSKLKLYAQVCRYDLGPYLASLPLDS 

SLLSQPNLVAPTSQSLITPPQMTOTGNANTPS 

ATLASAASSTMTVTSGVAISTSVATANSTLTT 

ASTSSSSSSNLNSGVSSNKLPSFPPFGSMNSNA 

AGSMSTQANTVQSGQLGGQQTSALQTAGISG 

ESSSLPTQPHPDVSESTMDRDKVGIPTDGDSH 

AVTYPPAJVVYnDPFITENTDESTNSSSVWTL 

GLLRCFLEMVQTLPPH3KSTVSVQIIPCQYLLQ 

PVKHEDRErVTQHLKSLAFSAFTQCRRPLPTS 

TKVKTLTGFGPGLAMETALRSPDRPECIRLYA 

PPFILAPVKDKQTELGETFGEAGQKYNVLFV 

GY(XSHDQRWILASCTDLYGELLETCIINIDVP 

NRARRKKSSARKFGLQKLWEWCLGLVQMSS 

LPWRWIGRLGRIGHGELKDWSCXLSRRNLQ 

SLSKRLKDMCRMCGISAADSPSILSACLVAM 

EPQGSFVIMPDSVSTGSVFGRSTTLNMQTSQL 

NTPQDTSCnnLVFPTSASVQVASATYTTENL 

DUJWNNDGADGMGIFDLLDTGDDLDPDn 

NILPASPTGSPVHSPGSHYPHGGDAGKGQSTD 

RJLLSTEPHEEVPNILQQPLALGYFVSTAKAGP 

LPDWFWSACPQAQYQCPLFLKASLHLHVPSV 

QSDELLHSKHSHPLDSNQTSDVLRFVLEQYN 

Al^WLTCDPATQDRRSCLPIHFVVLNQLYNFI 

MNML 


789 


2139 . 


A 


6359 


1 


2002 


TGTLTEDGLDVMGWPLKGQAFLPLVPEPRR 

LPVGPLLRALATCHALSRLQDTPVGDPMDLK 

MVESTGWVLEEEPAADSAFGTQVLAVMRPP 

LWEPQLQAMEEPPVPVSVLHRFPFSSALQRM 

SVWAWPGATQPEAYVKGSPELVAGLCNPET 

VPTDFAQMLQSYTAAGYRVVALASKPLPSVP 

SLEAAQQLTRDTVEGDLSLLGLLVMR2vILLKP 

QTTPVIQALJUITRIRAVMVTGDNLQTAVTVA 

RGCGMVAPQEHLIIVHATHPERGQPASLEFLP 

MESPTAVNGVKDPDQAASYTVEPDPRSRHLA 

LSGITTGIIVKHFPKLLPKVLVQGTVFARMAP 

EQKTELVCELQKLQYCVGMCGDGANDCGAL 

KAADVGISLSQAEASWSPFTSSMASIECVPM 
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peptide 
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nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E^Glutamic Acid, 
F=Phenylalanine, G=Glycbc, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagme, P»ProJme, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine. V=Valine, W=Tryptophan, 
Y=Tyrosine, XHJnknown, *«Stop codon, 
/possible nucleotide deletion, \=possible 
nucleotide insertion 














VIREGRCSLDTSFSVFKYMALYSLTQFISVLIL 

YTl>n>n^DLQFIAIDLVITTTVAVLMSRTGP 

ALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLOGYFLTLAQPWFVPLNRTVAAPDNIJ^NY 

ENTWFSLS SFQ YLILAAA VSKGAPFR\RPLTN 

NVPFLLASAL* SS VLWLVLSPGLLHGPLALR 

NITDTGFKLIXVGLVTLNFVGGLHAGERARP 

VPPRLPAPPPAQAGVSKXRFKQLERELAEQPW 

PPLPAGPLR 


790 


2140 


A 


6380 


76 


1059 


SSAGSARKLQVMALAARLWRLLPFRRGAAP 

GSRLPAGTSGSRGHCGPCRFRGFEVMGNPGT 

FKRGLLLS AL S YLGFETY Q VISQ AA WHAT A 

KVEEILEQADYLYESGETEKLYQLLTQYKESE 

DAELLWRLARASRDVAQLSRTSEEEKKLLVY 

EALEYAKRA^EKNESSFASHKWYAICLSDV 

GDYEGIKAKIANAYIIKEHFEKAIELNPKDATS 

IHLMGIWC*TFAEMPWYQRRIA*NACLQLPP 

* FPP YEKALG\YFHRAEQVDPNFY SKNLLLLG 

KTYLKLHNKKLAAFWLMKAKDYPAHTEED 

KQIQTEAAQLLTSFSEKN 


791 


2141 


A 


6434 


3 


1460 


IALLJVDGLAWDDQGGLALLHISPSKLIL*QDS 

SGMS/YVMVRCTITRAFFKSLLCHICQYSIGPQ 

* VT\CPGQDACKE*KSTAN* GG*RE**PQVLFF 

AFLSNPAVKFGRMSKKQRDSLYAEVQKHQQ 

RLQEQRQQQSGEAEALARVYSSSISNGLSNLN 

NETSGTYANGSVTOLPKSEGYYNWSGQPSP 

DQSGLDM-RGIKQIKQEPIYDLTSVPNLFTYXSS 

FNN\GQLAPGIT\MTEIDRIAQNIIKSHLETCQY 

TMEELHQLAWQTHTYEEIKAYQSKSREALW 

QQCAIQITHA1QYVVEFAKRITGFMELCQNDQ 

ILLLKSGCLEVVLVRMCRAFNPLNNTVLFEG 

KYGGMQMFKAU5SDDLVNEAFDFAKNLCSL 

QLTEEEIALFSS AVLI SPDRA WLIEPRKVQKLQ 

EKIYFALQHVIQKNHLDDETLAKLIAKIPTITA 

VCNLHGEKLQVFKQSHPEIVNTLFPPLYKELF 

NPDCATACK 


792 


2142 


A 


6440 


92 


781 


SRGTFRCFCRDFFPCFSNMRLFLWNAVLTLFV 

TSLIGALIPEPEVKIEVLQKPFICHRKTKGGDL 

MLVHYEGYLEKDGSU^THKHNNGQPIWFT 

LGILEALKGWGPGA*K7DMCVGEKRKLIIPPA 

LGYGKEGKGKIPPESTUFNIDLLEIRNGPRSH 

ESFQEMDLNDDWKLSKDEVKAYLKKEFEKH 

GAVVNESHHDALVEDIFDKEDEDKDGFISAR 

EFTYKHDEL 


793 


2143 


A j 


6446 


3201 


152 


PRLKRLVVTEEDGGARPEALGK1APRTPAELG 

ARADQELVTALMCDLRRPAAGGMMDLAYV 

CEWEKWSKSTOCPSWI^CAWSOINLIAFTM 

DLilSDDQDLTRMIHILDTEHPWDLHSIPSEHH 

EAITOIJEWDQSGFPGll,FSRWPTGQnOCWS 

MGVSTLA\NSWE\SSVGSL\VEGGPHLWALS\ 

WLJWGVKLALHVEKSGASSFGEKFSR\VKFS 

P\SLTLRGGNAMEGWIAVTVSGLVTVSLLQ\P 

SGQVL\TST\ESLCRLRARVALADIAFTGGGNI 

WATADGSSA\SPVQFYKVCVSWSEKCRIDT 

DILPSLFMRCTTDLNRKDKPPAITHLKFXA^ 

MSEQVLLCAS SQTSSrVECWSLRKEGLPVNNI 

FQQISPWGDKQPTILKWRILSATNDLDRVSA 

V\ALPKLPISLTNTDLKVASDTQFYPGLGLAL 

AFHDGSVHTVHRLSLQTMAVFYSSAAPRPVD 

EPAMKRPRTAGPAVHLKAMQLSWTSLALVG 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, EKjlutamic Acid, 
F=Phenylalanine, GK3rycine, H-Histidine, 
Msoleucine, K«Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=G lutamine, R=Arginine, S^Serine, 
T=Threonine J V=VaIine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














IDSHGKI^^RLSPSMGHPLEVG^ALRHLLFL" 

l^YCMVTGYDWWDILLHVQPSMVQSLVEKL 

HEEYTRQTAALQQVLSTRILAMKASLCKLSP 

CTVTRVCDYHTKLFLIA1SSTLKSLLRPHFLNT 

PDKSPGDRLmCIXTTOVDIDKVMINLKTEEF 

VlJDMmXQAl^QLLQWGDFVLYLLASLPN 

QPCPTSEPCPTSEPSPTSEPSPTSEPSSP* SLC\G 

SLLRPGHSFLRDGTSLGMU^MVVIRIWGLL 

KPSCLPVYTATSDTQDSMSLLFRLLTKLWICC 

RDEGPASEPDEALVDECCLLPSQLLIPSLDWL 

PASDGLVSRLQPKQPLRLQFGRAPTLPGSAAT 

LQLDGLARAPGQPKIDHLRRLHLGACPTEEC 

KACTRCGCVTMLKSPNRTTAVKQWEQRWIK 

NC/LVRWALVAGAPQLPLSPAAPQLLLSYPSA 

APEPGCCKSHRSPWTLLGAVNLSPPCRAVEG 

RGPDACVTSRASEEAPAFVQLGPQSTHHSPRT 

PRSLDHLHPEDRP 


794 


2144 


A 


6490 


418 


585 


NGDKADLENESCRAQVLMPWPALWEAEGG 
GSIEPRDLRLQ^AVITPUTPAWVTQ 


795 


2145 


A 


6499 


395 


1027 


KLLWLPPHSEQKRSPLYHPQGPSGTTPSAP\FS 

SHSPPPSLLQA\PSIAAFLRTHGHISASGPLRMP 

FPH/H*NAFLLVFPGQRSQLTS/PSHYLCREVFP 

DHHHHLCRLSLESSPLFHHRVLFCVPKQNVN 

STRAQIFCLFVHIVGCRC]OTFPLHLFRLHLWL 

HFLQIPLCKKNKS\TCLGKTVVGRGCQSAAGS 

DTRVRAAVGAPGLPVEPLV 


796 


2146 


A 


6503 


68 


936 


HSALLTHS SFCVFTLCQDFFTYSSMSEEVTYA 

DLQFQNSSEMEKIPEIGKFGEKAPPAPSHVWR 

PAALFLTLLCLLLLIGLGVIASMFHVTLKJEM 

KKMNKLQNISEELQKN1SLQLMSNMN1SNKIR 

NLSTTLQTIATKLCRELYSKEQEHKCKPCPRR 

WIWHKDSCYFLSDDVQTWQESKMACAAQN 

A SLLKINNKN ALEFIKS Q SRSYD YWLGL SPEE 

DSA r SWYESG*YNQ\PSAWVTRNAPDLNNMY 

CGYINRLYVQYYHCTYKQRMICEKMANPVQ 

LGSTYFREA 


797 


2147 


A 


6507 


1 


881 


PGSTHASARSQVPRSAGEAAPHSRRPPGLLPH 

APRAASAQLEERMRDPHPGMTLQEGDCRGS 

QTVSLTMGTADSDEMAPEAPQHTHIDVHIHQ 

ESALAKLLLTCCSALRPRATQARGSSRLLVAS 

WVMQIVLGILSAVLGGFFYIRD^TXLVTSGA 

AIWTGAVAVLAGAAAFIYEKRGGTYWALLR 

TLLALAAFSTAIAALKLWNEDFRYGYSYYNS 

ACRISSSSDWNTPAPTQSPEEVRRJLHLCTSFM 

DMLKALFRTLQAMLLGVWILLLLASLTPLWL 

/SL/RGECSQFKG*VPKKRDQKEMLEVSGI*PG 

STHASARSQVPRSAGEAAPHSRRPPGLLPHAP 

RAASAQLEERMRDPHPGMTLQEGDCRGSQT 

VSLTMGTADSDEMAPEAPQHTHIDVHIHQES 

AL AKLLLTCCS ALRPRATQARG S SRLL VAS W 

\/~kAf\T\n riTt CAVT /H"1T?T?VTD HVTT T \rrer A a i 

YMVJl vlAJlboA vlAJljrr ilKDY I JLLVTSGAAI 
WTGAVAVLAGAAAFTYEKRGGTYWALLRTL 
LALAAFSTAIAALKLWNEDFRYGYSYYNSAC 
RISSSSDWNTPAPTQSPEEVRRLHLCTSFMDM 
LKALFRTLQAMIXGVWILLLLASLTPLWLYC 
WRMFPTKGVSP 


798 


2148 


A 


6528 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAP 
RFLVAFAYWNHYLSCTSPCSCYRPLCRLNFG 
LNWENLALLVLTYVSS SEDF/TWVPG*GRSG 
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to last amino 
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sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=G!utaraic Acid, 
F=Phenylalanine, G=Gtycine> H=Histidinc, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=AsparagLne, P=Proline, 
Q^hitamine, R=Argtnine, S=Serine, 
T=Threonine, V=Valine, W«Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














EVFPEGTGLPLPHSDLPTSWCGHSLQCGSQSS 

FPPAIHENAFIWIASSLGHMLLTCILWRLTKK 

HTVSQE\DGLSLAGAPRQPRRKSRTSVLRIRV 

MVRWELSSNGNPGRGVLGLGLGLGNKLRVV 

GQKnj3L*HC\ r WVVWETGE»KRWRLQMGIE* 

GVASRRQ*VRNSVRGLVCHNSSAPPMYMGFF 

SPTVFGGGVGG*LHVTFILHPPEVEAAGffLLL 

GPSLPQRQGREH1 WILAAPACAPFHDR* WEP 

REIRPSP*ELGLRGEPTLSYPASCRVIRQPIP* D 

RKSYSWKQRLFIINF1SFFSALAVYFRHNMYC 

EAG VYTIF AILE YTVVLTNMAFHMT A WWDF 

GNKELLITSQPEEKRF 


799 


2149 


A 


6529 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWS 

CCL VQGG GDL VD WQTNHGEDEAGGDTDS V 

DEARCKESQQEAQENLREDLCLESFAKDKIL 

QIIEGSEREHEETRTKQAALDGEPLGGGQLTA 

VHLHPSKEQQGQEGGERQRGARTHHWRGW 

EKGRRVRLRPPSGKLRADQPVRKLGGPTPS/T 

ELPGLQPHAPTPHTA/PATPTYSPAPDTPNPPV 

RWKCPLPVEPRTRQLCRERTRKACPPKPRPPL 

GLPGDPTGPVTHHAPPVSPTGASGQERRAEP 

GAVSYAHASATK 


800 


2150 


A 


6544 


2 


662 


SAQRWAAVAGRWGCRLLALLLLVPGPGGAS 
EITFELPDNAKQCFYEDIAQGTKCTLEFQVTTG 
GHYD VDCRLEDPD GKVL YKEMKKQ YD SFTF 
TASKNGTYKFCFSNEVFSTFTHKTVYFDFQVG 
E\THLCFLVR/DRVSALTQMESACVSIHEALKS 
VIDYQTHFRLREAQGRSRAEDLNTRVAYWSV 
GEAtlLLWSIGQVFLLKSFFSDKRTTTTRVGS 


801 


2151 


A 


6556 


1 


1319 


TPCMECIKGEGLREPQNLSGSQREPQTEGSM 

DGWRRMPRWGLLLLLWGSCTFGLKl'UrriV 

KR1FLKRMPS1RESLKERGVDMARLGPEWSQP 

MKRLTLGNTTSSVILTNYMDTQYYGErGIGTP 

PQTFKWFDTGSSNVWVPSSKCSRLYTACVY 

HKLFDASDSSSYKHNGTELTLRYSTGTVSGFL 

SQD1ITVGGITVTQMFGEVTEMPALPFMLAEF 

DGWGMGFIEQAIGRVTPIFDNnSQGVLKED 

VFSFYYNRDSENSQSLGGQIVLGGSDPQHYE 

GNFHYINLIKTGVWQIQMKGVSVGSSTLLCE 

DGCLALVDTGASYISGSTSSIEKLMEALGAKE 

KRLFDYWKCNEGPTLPPTFLFLLGGKDTPLT 

SADYLFX^ESYSSKKLSTLAIHAMYIPPPTGPTL 

\ALGATF\IRKFYTEFDRGNNPHGFALAR 


802 


2152 


A 


6567 


13 


6147 


MCLGRMGASSPRSPEPVGPPAPGLPFCCGGSL 

LAVVVLLALPVAWGQQaAPEWVLPFARPTNL 

TDEFEFPIGTYLNYECRPGYSGRPFSnCLKNS 

VWTGAKDRCRRKSCRNPPDPVNGMVHVIKG 

1QFGSQDCYSCTKGYRLIGSSSATCTSGDTVIW 

DNETPICDRIPCGLPPTITNGDHSTNRENFHY , 

GSVVTYRCNPGSGGRKVFELVGEPSIYCTSND 

DQVGIWSGPAPQOIPNKCI1WVENGILVSD j 

NRSLFSLNEWEFRCQPGFVMKGPRRVKCQA 

LNKWEPELPSCSRVCQPPPDVLHAERTQRDK 

DNFSPGQEVFYSCEPGYDLRGAASMRCTPQG 

DWSPAAPTCEVKSCDDFMGQLLNGRVLFPV 

NLQLGAKVDFVCDEGFQLKGSSASYCVLAG 

MESLWNSSVPVCEQDFCPSPPVTPNGRHTGKP 

LEVFPFGKAVNYTCDPHPDRGTSFDLIGESTIR 

CTSDPQGNGVWSSPAPRCGILGHCQAPDHFL 

FAKLKTQTNASDFPIGTSLKYECRPEYYGRPF 
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D=Aspartic Acid, EKJlutamic Acid, 
F=Pbenylalanine, G=Grycine, H=Histidine, 
I=Isoleucine, K=Lysine> L=Leucine, 
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Y=Tyrosine, X=Unknown, *«Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














SITCLDNLVWSSPKDVCKRKSCKTPPDPVNG 

NmmroiQVGSRINYSCTTGHRLIGHSSAECI • 

LSGNAAHWSTKPPICQRIPCGLPPT1ANGDHS 

TNRe^FHYGSVVTYROW3SGGRKVFELVGE 

reiYCTSNDDQVGIWSGPAPQCUPNKCTPFNV 

ENGILVSDNRSLFSLNEWEFRCQPGFVMKGP 

RRVKCQAL>JKWEPELPSCSRVCQPPPDVLHA 

ERTQRDKDNFSPGQEVFYSCEPGYDLRGAAS 

MRCTPQGDWSPAAPTCEVKSCDDFMGQLLN 

GRVLFPVNLQLGAKVDFVCDEGFQLKGSSAS 

YCVLAGMESLWNSSVPVCEQIFCPSPPVIPNG 

RHTGKPLEVFPFGKAVNYTCDPHPDRGTSFD 

LIGESnRCTSDPQGNGVWSSPAPRCGILGHC 

QAPDHFLFAKLKTQTNASDFPIGTSLKYECRP 

EYYGRPFSrrCLDNLVWSSPKDVCKRKSCKTP 

PDPVNGMVHVITDIQVGSRINYSCTTGHRL1G 

HSSAECILSGNTAHWSTKPPICQRIPCGLPPTI 

ANGDFIST>TRENFHYGSVVrYRCNLGSRGRK 

VFEXVGEPSIYCTSNDDQVGIWSGPAPQaiPN 

KCTPPNVENGILVSDNRSLFSLNEVVEFRCQP 

GFVMKGPRRVKCQALNKWEPELPSCSRVCQ 

PPPEILHGEHTPSHQDNFSPGQEVFYSCEPGY 

DLRGAASLHCTPQGDWSPEAPRCAVKSCDDF 

LGQLPHGRVLFPLNLQLGAKVSFVCDEGFRL 

KGSSVSHCVLVGMRSLWNNSVPVCEHIFCPN 

PPAILNGRHTGTPSGDIPYGKEISYTCDPHPDR 

GMTFNLIGESTTRCTSDPHGNGVWSSPAPRCE 

LSVRAGHCKTPEQFPFASPTIPINDFEFPVGTS 

LNYECRPGYFGKMFS1SCLENLVWSSVEDNC 

RRKSCGPPPEPFNGMVHINTDTQFGSTVNYSC 

NEGFRLIGSPSTTCLVSGNNVTWDKKAPICEII 

SCEPPPTISNGDFYSNNRTSFHNGTVVTYQCH 

TGPDGEQLFELVGERSIYCTSKDDQVGVWSS 

PPPRCISTNKCTAPEVENAIRVPGNRSFFSLTEI 

IRFRCQPGFVMVGSHTVQCQTNGRWGPKLPH 

CSRVCQPPPEILHGEHTLSHQDNFSPGQEVFY 

SCEPSYDLRGAASLHCTPQGDWSPEAPRCTV 

KSCDDFLGQLPHGRVLLPLNLQLGAKVSFVC 

DEGFRLKGRSASHCVLAGMKALWNSSVPVC 

EQIFCPNPPAILNGRHTGTPLGDIPYGKEVSYT 

CDPHPDRGMTFNLIGESTIRRTSEPHGNGVWS 

SPAPRCELPVGAACPHPPKIQNGHYIGGHVSL 

YLPGMTISYTCDPGYLLVGKGFIFCTOQGIWS 

QIJ)HYCKEVNCSFPLFMNGISKELEMKKVYH 

YGDYVTLKCEDGYTLEGSPWSQCQADDRWD 

PPLAKCTSRTHDALIVGTLSGTIFFILLnFLSWI 

ILKHRKGNNAHENPKEVAIHLHSQGGSSVHP 

RTLQTNEENSRVLP 


803 


2153 


A 


6574 


2 


3233 


HGRSARLAAVPAEAMPGPRRPAGSRLRLLLL 

LLLPPLLLLLRG\SHAGNLTVAWLPLANTSY 

PWSWA\RVGPAVELALAQVKARPDLLPGWT 

VRTVLGSSENALGVCSDTAAP1AAVDLKWE 

HNPAVFLGPGCVYAAAPVGRFTAHWRVPLL 

TAGAPALGFGVKDEYALTTRAGPSYAKLGDF 

VAALHRRLGWERQALMLYAYRPGDEEHCFF 

LVEGLFMRVRDRLNITVDHLEFAEDDLSHYT 

RLLRTN^RKGRVIVlCSSPDAFRnAlLLALEA 

GLCGEDYVFFHLDIFGQSLQGGQGPAPRRPW 

ERGDGQDVSARQAFQAAKIITYKDPDNPEYL 

EFLKQLBCHIAYEQFN1TMEDGLVNTIPASFH 
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Amino acid sequence (A= Alanine OCysteine, 
i^Aspartjc Acid, t=Oiutamic Acid, 
F=Phenylalaninc, G=GJycme, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M=Memionine, N^sparagine, P=Proline, 
Q=<H utamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, ^possible 
nucleotide insertion 














DG1XLY1QAVTETLAHGGTVTDGENITQRMW 

NRSFQGVTGYIiODSSGDRETOFSLWDMDPE 

NGAFRVVU^GTSQELVAVSGRKLNWPLG 

YPPPDIPKCGFDNEDPACNQDHLSTLEVLALV 

GSLS1XGILIVSFFIYRKMQLEKELASELWRVR 

WH)VEPSSLERHLRSAGSRLTLSGRGSNYGSL 

LTTEGQFQVPAXTAYYXGNLVAVKRVNRKR 

ffiLTRKVLFELKHMRDVQNEHLTRFVGACTD 

PPN1CILTE YCPRGSLQDILENESITLD WMFR Y 

SLTNDIWGMLFLHNGAICSHGN T LKSSNCVV 

DGRFVLKITOYGLESFRDLDPEQGHTVYAKK 

LWTAPELLRMASPPVRGSQAGDVYSFGIILQE 

IALRSGVFHVEGLDLSPKEUERVTRGEQPPFR 

PSLALQSHLEELGLLMQRCWAEDPQERPPFQ 

QIRLTLRKFhn^ENSSNILDNlXSRMEQYANNL 

EELVEERTQAYLEEKRKAEALLYQILPHSVAE 

QLKRGETVQAEAFDSVTIYFSDIVGFTALSAE 

STPMQVVTLLNDLYTCFDAVIDNFDVYKVET 

IGDAYMWSGU'VRNGRJUiACEVARMALAL 

LDAVRSFRIRHRPQEQLRLRIGIHTGPVCAGV 

VGLKMPRYCLFGDTVNTASRMESN GEA1AKI 

HLS S\ETKA VL\EEFGGFELELRGD VEMKGK G 

KVRTYWLLGERGSSTRG 


804 


2154 


A 


6585 


2 


3837 


dapgrppvrlptmeledgvvyqeepggsgav 

mservsglagsiyreferlivrydeewkelip 

lwavlenldsvfaqdqehqvelellrddne 

qlitqyerekalrkhaeekfiefedsqeqekk 

dlqtrveslesqtrqlelkaknyadqisr.ee 

reaelkkeynaijiqrhtemihnymehlert 

klhqlsgsdqlestahsrirkerpislgifplp 

agdglltpdaqkggetpgseqwkfqelsqpr 

SHTSLKDELSDVSQGGSKATTPASTANSDVA 

TIPTDTPLKEENEGFS^VTDAPNKSEISKHIEV 

QVAQETRNVSTGSAENEEKSEVQAIIESTPEL 

DMDKDLSGYKGSSTTTKGIENKAFDRNTESL 

FEELS SAGSGLIGDVDEGADLLGMGREVENLI 

I^KTQLLETKNALNTVKNDLIAKVDELTCEK 

DVLQGELEAVKQAKLKLEEKNRELEEELRKA 

RAEAEDARQKAKDDDDSDIPTAQRKRFTRVE 

MARVLMERNQYKERLMELQEAVRWTEMIR 

ASRENPAMQEKKRSSIWQFFSRLFSSSSNTTK 

KPEPPVNLKYNAPTSHVTPSVKXRSSTLSQLP 

GDKSKAFDFLSEETEASLASRREQKREQYRQ 

VKAHVQKEDGRVQAFGWSLPQKYKQVTNG 

QGENKMKNLPWVYLRP1£>EKDTSMKLWCA 

VGVNLSGGKTRDGGSWGASVFYKDVAGLD 

TEGSKQRSASQSSLDKLDQELKEQQKELKNQ 

EELSSLVWICTSTHSATKVLIIDAVQPGNILDS 

FTVCNSHVLOASVPGARETDYPAGEDLSESG 

Q VDKASLCGSMTSNS S AETDSLLGGITWG C 

SAEGVTGAATSPSTOGASPVMDKPPEMEAEN 

QPVTlPXIVPT A PP\ A TP A TP fTM A CI C A CTYT\ A TM C 

QTGVYTEHVFTDPLGWQIPEDLSPVYQSSND 

SDAYKDQISVLPNEQDLVREEAQKMSSLLPT 

MWLGAQNGCLYVHSSVAQWRKCLHSIKLKD 

SILSrraVKGIVLVALAJDGTLAIFHRGVDGQW 

DLSNYHLLDLGRPHHSIRCMTWHDKVWCG 

YRNKIYWQPKAMKIEKSFDAHPRKESQVRQ 

IAWVGDGVWVSIRLDSTLRLYHAHTYQHLQ 

DVDIEPYVSKMLGTGKLGFSFVRITALMVSC 



247 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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D=A5partic Acid, E^Glutamic Acid, 
. F=Phenylalanine, G=Glycine, H^Histidine, 
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Y=Tyrosine, X~Unknown, *=Stop codon, 
A=possible nucJeotide deletion, \=^ossible 
nucleotide insertion 














NRLWVGTGNGVnSIPLTETVILHQGRLLGLR 
ANKTSGVPGNRPGSVIRVYGDEWSDKVTPGT 
FIPYCSMAHAQLCFHGHRDAVKFFVAVPGQV 
ISPQS SSSGTDLTGDKGRGHLHRSL WRRP 


805 


2155 


A 


6605 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQ 

SLKVVTKRGSADGCTDWSIDIKKYQVLVGEP 

VRIKCALFY GYIRTNYSLAQSAGLSLMWYKS 

SGPGDFEEPIAFDGSRMSKEEDSIWFRPTLLQ 

DSGL YACVIRNSTY CMKVSISLTVGENDTGL 

CYNSKMKYFEKAELSKSKEISCRDIEDFLLPT 

REPEILWYKECRTKTWRPSTVFKRDTIXmEV 

REDDIGNYTCELKYGGFWRRTTELTVTAPL 

TDKPPKLLYPMESKLTIQETQLGDSANLTCRA 

FFGYSGDVSPLIYWMKGEKFIEDLDENRVWE 

SDI\KILKEHLGEQEVSISLIVDSVEEGDLGNYS 

CYVENGNGRRHASVLLHKRELMYTVELAGG 

LGAILLLLVCLVTIYKCYKIEIMLFYRNHFGA 

EELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLIPTGT 

YIEDVARCWQSKRLnVMTPNYVVRRGWSIF 

ELETRLRNMLVTGEIKVILIECSELRGIMNYQE 

VEALKHTIKLLTVIKWHGPKCNKLNSKFWKR 

LQYEMPFKRffiPITHEQALDVSEQGPFGELQT 

VSAISMAAATSTALATAHPDLRSTFHNTYHS 

QMRQKHYYRSYEYDVPPTGTLPLTSIGNQHT 

YCNIPMTLINGQRPQTKSSREQNPDEAHTNSA 

ILPLLPRETSISSVIW 


806 


2156 


A 


6614 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSAL 

HSPAHRPPGFSVAQKPFGATYVWSSIINTLQT 

QVEVKKRRHRUCRHNDCFVGSEAVDVIFSHL 

I QNK YFGD VDIPRAK VVR VCQ ALMD YKVFE 

AVPTKWGKDKJECPTFEDSSCSLYRFTTIPNQD 

SQLGKENKLYSPARYADALFKSSDIRSASLED 

LWENLSLKPANSPHVNISTTLSPQVINEVWQE 

ETIGRLLQLVDLPLLDS1XKQQEAVPKIPQPK 

RQSTMVNSSNYLDRGILKAYSDSQEDEWLSA 

AIDCLEYLPDQMWEISRSFPEQPDRTDLVKE 

LLFDAIGRYYSSREPLLNHLSDVHNGIAELLV 

NGKTE1ALEATQLLLKLXDFQNREEFRRLLYF 

MAVAANPSEFKLQKESDNRMVVKRIFSKAIV 

DNKNLSKGKTDLLVLFLVMDHQKDVFKIPGT 

L\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNTTEKTTIDELLYLLKTLDEDSKLSA 

K£KKK\LLGQFYKCHPDIFIEHFGD 


807 


2157 


A 


6615 


4198 


2094 


FGIVGTFALETDELDSDRDPAEFSLCDFGAMR 

PQDJJXALLIXGLAAQHQDKVPCKMA^KML 

CPDRVDKKVSCQVLGLLQ VPS VLPPDTETLD 

LSGNQLRSILASPLGFYTALRHLDLSTNEISFL 

QPGAFQALTHLEHLSLAHNRLAMATALSAG 

GLGPLPRVTSLDLSGNSLYSGLLERLLGEAPS 

LHTLSLAENSLTRLTRHTFRDMPALEQLDLHS 

NVLMDIEDGAFEGLPRLTHLNLSRNSLTCrSD 

FSLQQLRVLDLSCNSIEAFQTAS\QPQAEFQLT 

WLDU^ENKlIiO^DLAAl^RLIYLNLSNNLIR 

LPTGPPQDSKGIHAPSEGWSALPLS\APSGNAS 

GRPLSQLLNLDLSYNEIEUPDSFLEHLTSLCFL 

NLSRNCl^TFEARRLGSLPCLMLLDLSHNALE 

TLELGARALGVSLRTXLLQGNALRDLPPYTFA 

NLASLQRLNLQGNRVSPCGGPDEPGP\SGCV\ 

AFSGITSLRSLSLVDNEIELLRAGAFLHTPLTE 
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T^Threonine, V=Valine, W^ryptophan, - 
Y=Tyrosine, X=Unknown, ♦^Stop codon, 
/=possibIe nucleotide deletion, V=possible 
nucleotide insertion 














LDLSSNPGLEVATGALGGLEASLEVLALQGN 

GLMVLQVDU^CLKW.NI^JENRLSHLPAW 

TQAVSLEV1JDLRNNSFSLLPGSAMGOLETSLR 

RLYLQGNPLSCCGNGWLAAQLHQGRVDVDA 

TQDLICRFSSQEEVSLSHVRPEDCEKGGLKNI 

NLHILTrTLVSAIIXTTLAACCCVRRQKFNQQ 

YKA 


80S 

■ 


2158 


A 


6619 


153 


1852 

• 


FKALSQYIYTNTHLEREAAreVAILUUlMEEG 

ARHRNNTEKKHPGGGESDASPEAGSGGGGV 

ALKKEIGLVSACGIIVGNIIGSGIFVSPKGVLEN 

AGSVGLALrVWIVTGFlTWGALCYAELGVNI 

PKSGGDYFYVKDIFGGLAGFLRLWIAVLVIYP 

TNQAVIALTFSNYVLQPIJPTCFPPESGLRLLA 

AICLLLLTWVNCSSVRWATRVQDIFTAGKLL 

ALAIJIIMGIVQICKGEYFWLEPKNAFENFQEP 

DIGLVALAFLQG SFA YGGWNFLNYWTEELV 

DP\YKNL\PRAIFISIP\L\TFVYW.^NV/ALYVT 

AMSPQEL\1ASVNAVAVTFGEKLLGVMAWIM 

PISVALSTFGGVNGSLFTSSRLFFAGAREGHLP 

SVLAMIHVKRCiTIPALLFTCISTLLMLVTSD 

MYTLINTVGFINYLFYGVTVAGQIVLRWKKP 

DIPRPKIr^LFPIIYLLFWAFLLVFSLWSEPVV 

CGIGLAIMLTGVPVYFLGVYWQHKPKCFSDFI 

ELLTLVSQKMCWVYPEVERGSGTEEANED 

MEEQQQPMYQPTPTKDKDVAGQPQP 


809 


2159 


A 


6621 


1041 


223 


QDSRKMLPSTSVNSLVQGNGVLNSRDAARH 

TAGAKRYKYLRRLFRFRQMDFEFAAWQMLY 

UTSPQRVYRNFHYRKQTKDQWARDDPAFL 

VLLSIWLCVST1GFGFVLDMGFFETIKLLLWV 

VLIlXrVGVGLLIATLMWFISNKYLVKRQSRD 

YDVEWGYAFDVHLNAFYPLLVTLHFIQLFFEN 

HVILTDTnGYLVGNTLWLVAVGYYTYVnTL 

GYSVGlXFFSUlJ'FUa^TVIIXYPFAPLILL 

LSLALGwNFTHTLCSFYKYRVK 


810 


2160 


A 


6623 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAA 
QQVAEDKFVTOUTDYESINHVVVFMLGTIPFP 
EGMGGSVYFSYPDSNGMPVWQLLGFVTNGK 
PSAIFKISGLKSGEGSQHPFGAMNTVRTPSVAQ 
IGISVELLDSMAQQTPVGNAAVSSVDSFTQFT 
QKMLDNFYNF AS SF A VSQ/VPDDTQ/RPSEMF 
IPANX^VUCWYENFQRRTSTEPSLLENIIWIKIN 
F 


811 


2161 


A 


6627 


18 


3367 


LEGSLOTERAKYYLTITMPHFTVTKVEDPEEG 

AAASISQEPSLADDCARIQDSDEPDLSQNSITG 

EHSQLLDDGHKKARNAYLNNSNYEEGDEYF 

DKNL ALFEEEMDTRPKV SSLLNRMANYTNLT 

QGAKEHEEAENITEGKKKPTKTPQMGTFMG 

VYU»(XQNIFGVn.FLRLTWVVGTAGVLQAF 

AIVLICCCCTMLTAISMSAIATNGVVPAGGSY 

FMISRALGPEFGGAVGLCFYLGTTFAAAMYIL 

GAIEIr^VYIWRAAIFHSDDALKESAAMLNN 

MK V i \ j 1 AT L VLfM VL V Vr lu VK Y VNKF ASLFL 

ACVTVSILAIYAGAIKSSFAPPHFTVa^GNRT 

LSSRHIDVCSKTKEINNMTVPSKLWGFFCNSS 

QFTOATCDEYFVHNNVTSIQGIPGLASGIITEN 

LWSNYLPKGEimKPSAKSSDVUJSLNHEYVL 

VDrTTSFTLLVGIFFPSVTGIMAGSNRSGDIXD 

AQKSIPIGTILAILTTSFVYLSNWLFGACIEGV 

VUU)KFGDAVKGr^VVGTLSWPSPWVIVlGS 

FFSTCGAGLQSLTGAPRLLQAIAKDNHPFLRV 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possib!e 
nucleotide insertion 


• 












FGHSKANGEPTWAUXTAAIAELGILIASLDL 

VAPILSMFFU^CVTJ : VNLACALQTLLRTPNW 

RPRFRYYHWALSFMGMSICLALMFTSSWYYA 

IVAMVIAGMIYKYIEYQGAEKEWGDGIRGLS 

LSAARFAlXRLEEGrTHTKNWRPQLLVLLKL 

DEDLHVKHPRLLTFASQLKAGKGLTIVGSVIV 

GNFLENY GEAL AAEQTIKHLMEAEKVKGFCQ 

LWAAKUIEGISHUQSCGLGGMKHNTVVM 

GWPNGWRQSEDARAWKTRGTVRVTTAAHL 

ALLVAKj^ISrFPSNVEQFSEGNIDVwW 

GMLMIiPFLLiaQHKVWRKCSIRFFNTVAQLE 

DNSIQMKKDLATFLYHLRJEAEVEVVEMHDS 

DISAYTYERTLMMEQRSQMLRHMRLS3CTER 

DREAQLVKDRNSMLRLTSIGSDEDEETETYQ 

EKVHMTWTKDKYMASRGQKAKSMEGFQDL 

U^MRPIXJSNVRRMHTAVKLNEVTVr^ 

rLL V LUn Mi^r FKJNr buDEN Y MiiFLE VL I tGL 

ERVLLVRGGGSEVriTYS 


812 


2162 


A 


6628 


66 


640 


AVCTMSEMAELSELYEESSDLQMDVMPGEG 

DLPQMEVGSGSRELSLRPSRSGAQQLEEEGP 

MEEEEAQPMAAPEGKRSLANGPNAGEQPGQ 

VAGADFESEDEGEEFDDWEDDYDYPEEEQLS 

GAGYRVSAALEEADKMFLRTREPALDGGFQ 

MHYEKTPFDQLAFIEELF\SLMVVNRLTEELG 

CDEIIDRE 


813 


2163 


A 


6630 


708 


1355 


AKMGAYKYIQELWRKKQSDVMRFLLRVRC 

WQYRQLSALHRAPRPTRPDKARRLGYKAKQ 

GYA^YIGFVFAVIYRIRNTIRGGRKRPVPKG 

ATYGKPVHHGVNQLKFARSLQSVAEERAGR 

HCGALRVLNSYWVGEDSTYKFFEVILIDPFHK 

AIRRNPDTQWmCPVHKHREMRGLTSAGRKS 

RGLGKGHKFHHTIGGSRRAAWRRRNTLQLH 

RYR 


814 


2164 


A 


6635 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLR 

DSEDRSDSRAAQPAHDSGHGDDESPSTSSGT 

AGTSSVPELPGFYFDPEKKRYFRLLPGHNNCN 

PLTF3SIRQKEMESKRLRLLQEEDRRKKIARM 

GFNASSMLRKSQLGFLNVTNYCHLAHELRLS 

CMERKKVQIRSMDPSALASDRFNLILADTNS 

DRIJ^TVNDVTVGGSKYGIINLQSLKTPTLKVF 

MHENLYFINRKV\NSVCWA5LNHIJDSHILIX 

UVluLAJb 1 ruLA 1 LLr ASLrVN bHPAGLDRPGN 

MLCSFRIPGAWSCAWSLNIQANNCFSTGLSR 

RVLLTNVVTGHRQSFGTNSDVLAQQFALMA 

PLLFNGCRSGEIFAIDLRCGNQGKGWKATRLF 

HDSAVTSVRILQDEQYLMASDMAGKIKLWD 

LRTTKCVRQYEGHVNEYAYLPLHVHEEEGIL 

VAVGQDCYTRIWSLHDARLLRTIPSPYPASKA 

DIPSVAFSSRLGGSRGAPGLLMAVGQDLYCY 

SYS 


815 


2165 


A j 


6643 


659 


3282 


NKMLEVPSARTTRIMGDHLDLLLGVVLMAG 

R1XLSFNYIRTVTASSFPFLEQLQLLELGSQYT 

PLTIDKEAFRNLPNLRILDLG S SKIYFLHPD AF 

QGLFHLFELRLYFCGLSDAVLKDGYFRNLKA 

LTRLDLSKNQIRSLYLHPSFGKLNSLKSIDFSS 

NQIFLVCEHELEPLQGKTLSFFSLAANSLYSR 

VSVDWGKOVlhrPFRNMVLEILDVSGNGWTV 

DITGNFSNAISKSQAFSLILAHHIMGAGFGFHN 

IKDPDQNTFAGLARSSVRHLDLSHGFVFSLNS 
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NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 
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hod 


SEQ 
ID NO: 
in 
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beginning 

nucleotide 
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correspond] 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, 
D=Aspartic Acid, EHjlutamic Acid, 
Phenylalanine, G=Glycinc H=Histidine, 
I=Isoleurine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagme, P=Proline, 
QKjhjtamine, R^Arginine, S=Serine, 
T=Threonine s V=Valine, W-Tryptophan, 
Y=Tyrosmc, X^Unknown, *«Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














RVFETLKDLKVLha^YKXJNKL^DEAFYGLD ' 

NLQVLNLSYNLLGELYSSNFYGLPKVAYIDL 

QKNHIAHQIX}TFKFLEKI^TU)tJa)NALTnH 

FIPSIPDIFL^G^^\rrLPKINLTANLrHLSENR 

LENLDILYFLLRVPHLQILILNQNRFSSCSGDQ 

TPSENPSLEQLFLGENMLQLAWETELCWDVF 

EGLSHLQVLYI^HNYLNSLPPGVFSHLTALR 

GLSLNSNRLTVLSHNDLPANLEELDISRNQLL 

APWDVr^SLSVLDrTHr^IC^C^STFIK^ 

NHWVT1AGPPADIYCVYPDSLSGVSLFSLSTE 

GCDEEEVLKSLKFSLFWCTVTLTI.FIJVrnLTV 

TKFRGFCHCYKTAQRL\TKDHPQGTEPDMY 

KYDAYLCFSSKDFTWVQNALLKHLDTQYSD 

QNRFNLCreERDFVPGENRP\AhnQDAIWNSR 

KIVCLVSRHFLRDGWCLEAFSYAQGRCLSDL 

NSALMVWGSLSQYQLMKHQSIRGFVQKQQ 

YLRWPEDLQDVGWFLHKLSQQILKKEKEKX 

KDNNIPLQTVATIS 


816 


2166 


A 


6646 


1 


3811 


RDRAGVRPAGKQHAAAAFYDVGGDRPWDS 

GNTQLPPRNPVKANAMFGAGDEDDTDFLSPS 

GGARLASLFGLDQAAAGHGNEFFQYTAPKQP 

KKGQGTAATGNQATPKTAPATMSTPTILVAT 

A VHA YR YTNGQ YVKQGKF GAA VLGNHTTR 

EYRIIXYISQQQPVTVARTHVNFELMVRPNNY 

STFYDDQRQNWSIMFESEKAAVEFNKQVCIA 

KCNSTSSLDAVLSQDLIVADGPAVEVGDSLE 

VAYTGWLFQNHVLGQVFDSTANKDKLLRLK 

LGSGKVTKGWEDGMLGMKJKGGKRLLIVPPA 

CAVGSEGVIGWTQATDSILVFEVEVRRVKIA 

KDSGSDGHSVSSRDSAAPSPIPGADNLSADPV 

VSPPTSIPFKSGEPALRTKSNSLSEQLAINTSPD 

AVKAKL1SRMAKMGQPMLPILPPQLDSNDSEI 

EDVNTLQGGGQPWTPSVQPSLQPAHPALPQ 

MTSQAPQPSVTGLQAPSAALMQVSSLDSHSA 

VSGNAQSFQPYAGMQAYAYPQASAVTSQLQ 

PVRPLYPAPLSQPPHFQGSGDMASFLMTEAR 

QHNTEIRMAVSKVADKMDHLMTKVEELQKH 

SAGNSMLIPSMSVTMETSMIMSNIQRIIQENER 

LKQEUXKSNRIEEQNDKISELIERNQRYVEQS 

NLMMEKKNNSLQTATENTQARVLHAEQEKA 

KVTEELAAATAQVSHLQLKMTAHQKKETEL 

QMQLTESLKETDLLRGQLTKVQAKLSELQET 

SEQAQSKFKSEKQNRKQLELKVTSLEEELTDL 

RVEKESLEKNLSERXKKSAQERSQAEEEIDEI 

RKSYQEELDKLRQLLKKTRVSTDQAAAEQLS 

LVQAELQTQWEAKCEHLLASAKDEHLQQYQ 

EVCAQRDAYQQKLVQLQEKSVCFA\CLALQA 

QITALTKQNEQHIKELEKNKS QMSG VEAAAS 

DPSEKVKKIMNQVFQSLRREFELEESYNGRTI 

LGTTMNTIKMVTLQLLNQQEQEKEESSSEEEE 

EKAEERPRRPSQEQSASASSGQPQAPLNRERP 

torM Vraby V VtnAVrLrrQALTTSQDGHRR 

KGDSEAEALSEDCDGSLPPELSCIPSHRVLGPP 

TSIPPEPLGPVSMDSECEESLAASPMAAX\PDN 

PSGKWCVREVAPDGPLQESSTRLSLTSNDPEE 

GDPLALGPESPGEPQPPQLKKDDVTSSTGPHK 

ELSSTEAGSTVAGAALRPSHHSQRSSLSGDEE 

DELFKGATLKALRPKAQPEEEDEDEVSMKGR 

PPPTPLFGDDDDDDDIDWLG 


817 


2167 


A 


6649 


63 


1073 


FFRS SSDNGSPIRQYE/HSTP AHQGP VMGLEG 
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NU: ot 
nucl- 
eotide 
seq- 
uence 


SEQID 
NC/: 01 
peptide 
seq- 
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Met 

noo. 


SEQ 
ID NU. 
in 
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09/496 
914 
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beginning 

nucleotide 

location 

conespondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=€ysteine, 
D=Aspartic Acid, E«<31utamic Acid, 
F~PhenyIaIanine, G-Grycine, H^Histidine, 
I=Isoleucuie, K=Lysine, LHLeucine, 
M==Methionine, N=Asparaguie > P=Proline, 
Q=Ghitamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tiyptophan, 
Y=Tyrosine, X=UnbQown, *=Stop codon, 
/^possible nucleotide deletion, V=possibie 
nucleotide insertion 














KS/ARNSQLRIVLVGKTGAGKSATGNSILGRK 

VFHSGTAAKSrTKXCEKRSSSWKh J HLVWD 

TPGIFDTEVPNAETSKEIIRC1LLTSPGPHALLL 

VWLGRYTEEEHKATEKILKMFGERARSFMIL 

IFTRKDDLGDTNLHDYLREAPEDIQDLMDIFG 

DRYCALNNKATGAEQEAQRAQLLGLIQRW 

RENKEGCYTNRMYQRAEEEIQKQTQAMQEL 

HRVELEREKARIREEYEEKIRKLEDKVEQEKR 

KXQMEKKLAEQEAHYAVRQQRARTEVESKD 

GD..ELTMTALQIASFILLRLFAED 


818 


2168 


A 


6660 


357 


1890 


APSGSWTRWLTLDPCSLRSRSPRSLLDPGMP 

GISARGLSHEGRKQLAVNLTRVLALYRSDLDA 

YnEmTONLWDTU>CSWQEAIJX}LKPPQLA 

TMLLGMPGEGEWRYRSVWPLTLLALKSTA 

CALAFTRMPGFQTPSEFLENPSQSSRLTAPFR 

KHVRPKKQHEIRRLGELVKKLSDFT/GLHPGC 

RRGLRTCXHLSRFMALGLGLMVKSIEGDQRL 

VERAQRLDQELLQALEKEEKRNPQVVQTSPR 

HSPHHVVRWVDPTALCEEUJLPLENPCQGRA 

RLLLTGLHACG\DLSVALLRHFSCCPEVVALA 

SVGCCYMKLSDPGGYPLSQWVAGLPGYELP 

YRLREGACHALEEYAERLQKAGPGLRTHCY 

RAALETVIRRARPELRRPGVQGIPRVHELKIEE 

YVQRG LQR VGLX)PQLPLNLAALQ AHLAQEN 

RWAFFSLALLLAPLVETLILLDRLLYLQEQA 

LSP\GFHAELLPIFSPELSPRNLVLVATKMPLG 

QALSVLETEDS 


819 


2169 


A 


6661 


65 


2686 


SGSGHCLAEAASMGPWGWKLRWTVALLLA 

AAGTAVGDRCERNEFQCQIXjKCISYKWVCD 

GSAECQDGSDESQETCLSVTCKSGDFSCGGR 

VNRCEPQFWRCDGQVDCDNGSDEQGCPPKTC 

SQDEFRCHDGKCISRQFVCDSDRDCLDGSDE 

ASCPVLTCGPASFQCNSSTCIPQLWACDNDPD 

CEDGSDEWPQRCRGLYVFQGDSSPCSAFEFH 

CLSGECIHSSWRCDGGPDCKDKSDEENCAVA 

TCRPDEFQCSDGNCIHGSRQCDREYDCKDMS 

DEVGCVNVTLCEGPNKFKCHSGECITLDKVC 

NMARDCRDWSDEPDCECGTNECLDNNGGCS 

HVCNDLKIGYECLCPDGFQLVAQRRCEDIDE 

CQDPDTCSQLCVNLEGGYKCQCEEGFQLDPH 

TKACKAVGSIAYLFFTNRHEVRKMTLDRSEY 

TSUPNUWWALDTEVASNRDTWSDLSQRMI 

CSTQLDRAHGVSSYDTVISRDIQAPDGLAVD 

WIHSNIYWTDSVIXjTVSVADTKGVKRICTLFR 

ENGSKPRAIWDPVHGFMYWTDWGTPAKIK 

KGGLNGVDIYSLVTENIQWPNGITLDLLSGRL 

YWVDSKLHSISSIDVNGGNRKTILEDEKRLAH 

PFSLAVFEDK vt w i JJlINEAIFSANRLTGSDV 

InHXAENIXSPEDMVLFHNLTQPRGVNWCERT 

TLSNGGCQYLCLPAPQINPHSPKFTCACPDGM 

LI^\DMRSCLTEG\EAAVATQETSTVRLKVS 

CT A VP TnUTTTD PVPHTCP 1 DrtATWIT ttv/CT 

VTMSHQAWDVAG\RGN\EXlO>SSVRAI^rVX 
PIVXLLVFLCLGVl^LWKNWRUa^SINFD^ 
VYQKTTEDEVHICHNQDGYSYPSRQMVSLED 
DVA 


820 


2170 


A 


6666 


17 


4146 


ERGISSQDCGMKSGSGGGSPTSLWGLLFLSAA 
LSLWPTSGEICGPG1I)IRNDYQQLKRLENCTVI 
EGYIJDlXISKAEDYRSYRFPKlTVrrEYLLLF 
RVAGLESLGDLFPNLrVTRGWKLFYNYALVEF 
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seq- 
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SEQ ID 
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seq- 
uence 


Met 

nou 


SEQ 
tpv wn- 
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in 
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09/496 
914 
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beginning 

nucleotide 

location 

correspond] 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Aianiae OCysteine, 
D = Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Giycine, H=Histidine, 
I=Iso leucine, K«=Lysine, L^Lcucinc, 
M=Mctfaioninc, N=Asparagine, P=Proline, 
Q^hitamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A=possible nucleotide deletion, \-possible 
nucleotide insertion 














EMTNLKDIGLYNUUNnTRG^IRIEKNADLCYL 

STVDWSLILDAVSNNYIVGNKPPKECGDLCP 

GTMEEKPMCEKTTINNEYNYRCWTTNRCQK 

MCPSTCGKRACI^NNECCHPECLGSCSAPDN 

DTACVACRHYYYAGVCVPACPPNTYRFEGW 

RCVTDRDFCANILSAESSDSEGFNTHDGECMQE 

CPSGFIRNGSQSMYOPCEGPCPKVCEEEKKT 

KTIDSVTSAQMLQGCTIFKGNLLINIRRGNNIA 

SELENFMGLIEVVTGYVKIRHSHALVSLSFLK 

NLRLXLGEEQLEGNYSFYVLDNQNLQQLWD 

WDHRNLTIKAGKMWAFNPK1XVSEIYRMEE 

VTGTKGRQSKGDINTRNNGERASCESDVLHF 

TSTTTSKNRIIITWHRYRPPDYRDLISFTVYYK 

EAPFKNVTEYDGQDACGSNSWNMVDVDLPP 

NKDVEPGILLHGLKPWTQYAVYVKAVTLTM 

VENDHIRGAKSEILYIRTNASVPSIPLDVLSAS 

NSSSQLIVKWNPPSLPNGNLSyYIVRWQRQP 

QDGYLYRHNYCSKDKIPIRKYADGTIDIEEVT 

ENPKTEVCGGEKGPCCACPKTEAEKQAEKEE 

AEYRKWENFLHNSIFVPRPERKRRDVMQVA 

NTTMSSRSRNTTAADTYNJTDPEELETCYPFF 

ESRVDNKERTV1SNLRPFTLYRIDIHSCNHEAE 

KI/jCSASNFWARTMPAEGADDIPGPVTWEP 

RPENSIFLKWPEPENPNGLILMYEIKYGSQVE 

DQRECV SRQE YRK Y GG AKLNRLNPGN YTARI 

QATSLSGNGSWTDPVFFYVQAKRYENFIHUI 

ALPVAVLLIVGGLVIMLYVFHRKRNNSRLGN 

GVLYASVNPEYFSAADVYVPDEWEVAREKTT 

MSRELGQGSFGMVYEGVAKGWKDEPETRV 

AIKTVNEAASMRERIEFLNEASVMKETOCHH 

WRLLGWSQGQPTLVIMELMTRGDLKSYLR 

oLRPfcMJiNNFVLAPPSLSJUvlIQ 

AYLNANKJFVHRDLAARNCMVAEDFTVKIGD 

FGNHTOIYETDYYRKGGKGLLPVRWMSPESL 

KDGVFTTYSDVWSFGVVLWEIATLAEQPYQ 

GLSNEQVLRFVXMEGGLLDKPDNCPDMLFEL 

MRMCWQYNPKMRPSFLEnSSIKEEMEPGFRE 

VSFYYSEENKLPEPEELDLEPENMESVPLDPS 

ASSSSLPLPDRHSGHKAENGPGPGVLVLRASF 


821 


2171 


A 


6691 


106 


825 


GRVLFRGCGVGHKGQVLMGTFILAQDWLSE 

SWHVFCVSSMLRLQKRLASSVLRCGKKKVW 

LDPNETNEIANANSRQQIRKLIKDGLnRKPVT 

VHSRARCRKOTLAJRRXGRHMGIGKRKGTAN 

ARMPEK\TWMRRMRI1JUILXRJIYRES/KRYR 

ESKKJ^RHMYHSLYLKVKGNVFKNKIULMEH 

HiKLKADKARKKLLADQAEARKSKTKEARK 

"P DTCDT f\AV VCPTTVTT OF 

L\Kht,t\L AxsJvC/rrlUv 1 Lbi\ hr.r, 1 KK 


822 


2172 


A 


6715 


772 


21 


DFRPGLLLPRKKKMFGFHKPKMYRSIEGaCI 
SGAKSSSS\RFTDSKRYEK\DFQVSCFGLHETR\ 
SGDI\CNA\CVLL\LKRWKKLPAGSKK\NWNH 
WHARAOP^VT KTTT XCPKKVKTl WrWRTVXST 

QISKLQKEFKR\HNSDAHSTTS\SASP\AQSPLF 
TVNQFRWTGSDTGVGFPGSNRNHPVFSFLDLX 
TYWKRQK1CCGAIYKGRFGEVLIDTHLFKPCC 
SNKKA\AAEKPEEQGPEPU > ISTQEWVTEVFM 


823 


2173 


A 


6727 


3 


4063 


PYLATLQLDSSLLIPPKYQTPPAAAQGQATPG 
NAGP1APNGSAAPPAGSAFNPTSNSSSTNPAA 
SSSASGSSVPPVSSSASAPGISQISTTSSSGFSGS 
VGGQNPSTGGISADRTQGNIGCGGDTDPGQS 
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seq- 
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hod 
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in 

USSN 
09/496 
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nucleotide 
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correspondi 

ng to first 

amino acid 
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peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue • 
of peptide 
sequence 


Amino acid sequence (A=Alenine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionme, N=Asparagine, P=Proline, 
Q=GIutamine, R=Argmine, S=Serine, 
T=Threonine 3 V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *«Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














SSQPSQDGQESNVPSVGSLADPDYLNTPQMN 

TPVTLNSAAPASNSGAGVLPSPATPRFSVPTP 

RTPRTPRTPRGOGTASGQGSVKYDSTDQGSP 

ASTPSTTRPLNSVEPATMQPEPEAHSLYVTLIL 

SDSVMNIFKDRNFDSCaCACNMNIKGADVG 

LYIPDSSNEDQYRCTCXjFSAIMNRKLGYNSGL 

FLEDELDIFGKNSDIGQAAERRLM\MCQSTFL 

PQVEGTKKPQEPP1SLLLLLQNQHTQPFASLN 

FLDY1S SNNRQTLPCVS WS YDRVQ ADNNDY 

WTECFN ALEQGRQ YVDNPTG GK VDEAL VRS 

ATVHSWPHSNVUJISMLSSQDVVRMLLSLQP 

FLQDAIQKKRTGRTWENIQHVQGPLTWQQFH 

KMAGRGTY GSEESPEPLPIPTLL VGYDKDFLT 

ISPFSLPFWERLLLDPYGGHRDVAYIWCPEN 

EALLEGAKTFFRDL S A VYEMCRLGQHKPICK 

VLRDGLMRVGKTVAQKLTDELVSEWFNQPW 

SGEENDNHSRIJCLYAQVCRHHLAPYLATLQL 

DSSLLIPPKYQTPPAAAQGQATPGNAGPLAPN 

GSAAPPAGSAFNPTSNSSSTNPAASSSASGSSV 

PPVSSSASAPGISQISTTSSSGFSGSVGGQNPST 

GGISADRTQGNIGCGGDTDPGQSSSQPSQDG 

QESVTERERIGIPTEPDSADSHAHPPAVVIYM 

VDPFTYAAEEDSTSGNFWLLSLMRCYTEMLD 

NLPEHMRNSni^jTVTCQYMU^TMKDEQVFY 

IQYLKSMAFSVYCQCRRPLPTQIHIKSLTGFGP 

AASIEMTLKNPERPSP1QLYSPPFTLAPIKDKQT 

ELGETFGEASQKYNVLFVGYCLSHDQRWLL 

ASCTDLHGELLETCVVNIALPNRSRRSKVSAR 

KIGLQKLWEWCIGIVQMTSLPWRWIGRLGR 

LGHGELKDWSILLGECSLQTISKKLKDVCRM 

CGISAADSPSILSACLVAMEPQGSFWMPDAV 

TMGSVFGRSTALNMQSSQLNTPQDASCTHIL 

VFPTSSTIQVAPANYPNEDGFSPNNDDMFVDL 

PFPDDMDNDIGILMTGNLHSSPNS SPVPSPGSP 

SGIGVGSHFQHSRSQGERLLSREAPEELKQQP 

LALGYFVSTAKAENLPQWFWSSCPQAQNXQC 

PLFLKASLHHHISVAQTDELLPARNSQRVPHP 

LDSKTTSDVLRFVLEQYNALSWLTCNPATQD 

RTSCLPVHFWLTQLYNAIMNIL 


824 


2174 


A 


6732 


2440 


365 


VEEGLGRRRTPPGGRRGPVTPARPGPDSVRR 

RJLLPPSSAAAFSSHRHNLLCSRRRGGGGGGG 

GGGGGTDCRPGITGPTAATSPSGEPGNAASAP 

LSLLSPFPGQTTYQHPGVAEPSAYGGRDVAC 

ASLVFGRLQHRGGDRKRGLLGRSSGDAASD 

QPFRCRSGSTAGRLVKQMDFTEAYADTCSTV 

GLAAREGNVKVLRKLLKKGRSVDVADNRG 

WMPIHEAAYHNSVECLQMLJNAJDSSENYIKM 

KTFEGFCALHLAASQGHWKIVQILLEAGADP 

NATTLEETTPLFLAVENGQIDVLRLLLQHGAN 

VNGSHSMCGWNSLHQASFQENAEHKLLLRK 

GANKECQDDFGITPLFVAAQYG\KLESL\SILIS 

SG\ANVNCQALDKATPLFIAAQEGHTKCVELL 

LSSGADPDLYCNEDSWQLPMAAAQMGHTK1 

LDLLIPLTNRACDTGLNKVSPVYSAVFGGHE 

DCLEILLRNGYSPDAQACLVFGFSSPVCMAFQ 

KDCEFFGIVNILLKYGAQINELHLAYCLKYEK 

FSIFRYFLRKGCSLGPWNHIYEFVNHAIKAQA 

KYKEWLPHLLVAGFDPLILLCNSWIDSVSIDT 

LIFTLEFTNWKTLAPAVERMLSARASNAWIL 

QQHIATVPSLTHLCRLEIRSSLBCSERLRSDSYIS 
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uence 


Met 
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correspond! 
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of peptide 
sequence 


Amino acid sequence (A= Alanine 0=€yst£ine, 
L^Asparnc acio, t^vjiutamic acio, 
F=Phenylalanine, G=Glycine, H=Histidine, 
i — xso leucine, jv B JLysme, l Leucine, 
M=Methionine, N^Asparaginc, P^Proline, 
Q=Glutamine, R=Arginine, S==Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, possible 
nucleotide insertion i 














QlJPLPRSUiNYIXYEDVLI^YEWEl^JQD 
G 


825 


2175 


A 


6735 


277 


1252 


IUMGLFDRGVQMLLTTVGAFAAFSLMTIAVG 

TOYWLYSRGVCKTKSVSENETSKKNEEVMT 

riDUl/ WKTULLtvjNr KajLUKQ ILJrtr rbDAD YE 

ADTAEYFLRAVRASSIFPILSVILLFMGGLC1A 

ASEFYKTRHNIILSAGIFFVSAGLSNIIGIIVYIS 

ANAGDPSKSDSKKNSYSYGWSFYFGALSFIIA 

EMVGVLAVHMFIDRHKQLRATARA\TDYLQ 

ASATTRIPSYRYRYQRRSRSSSRSTEPSHSRDA 

SPVGIKGFNTLPSTEISMYTLSRDPLKAATTPT 

ATYNSDRDNSFLQVHNCIQKENKDSLHSNTA 

NRRTTPV 


826 


2176 


A 


6744 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNE 

TEDCPGMMLWRYPEPRGLTLViaTPVPFNTT 

EDPDISTADLGDVLQDPCSLEYWDELQKVFV 

AFREFNl^ESKVCTLQlJDIha.VNDQKKLVSS 

DLWRTVLKS SQNGADDQSS ASESGSQSTCDPL 

VTPTALAACmVDSCFTPWFVPSLCVSFQFAH 

LEFHLCHHLDQLGTAAPQYLQPFVSDRNMPS 

ELEYMTVSFREPHMYLRQWNNGSVCQEIQFL 

AQADCKLLECRNVTMQSWKPFSIFGQMAVS 

SDVVEKLLDCTVIVDSVFVNLGQHVVHSLNT 

AIQAWQQNKCPEVEELVFSHFVIOJDTQETL 

RFGQVDTDENILLASLHSHQYSWRSHKSPQL 

LHICEEG WGNWR W SEPFS VDHAGTFIRTIQ YR 

GRTASLIDCVQQLNGVQKQmCGRQIICSYLSQ 

SIELKWQHYIGQDGQAWREHFDCLTAKQK 

LPSYILENKELTELCVKAKGDEDWSRDVCLE 

SKAPEYSIVIQVPSSNSSnYVWCTVLTLEPNS 

QVQQRMWFSPLFIMRSHLPDPIIIHLEKRSLGL 

SETQIDPGKGQEKPLQNIEPDLVHHLTFQAREE 

YDPSDCAVPISTSLIKQIATKVHPGGTVNQILD 

EFYGPEKSLQPrWPYNKKDSDRKEQLSQWDS 

PMRVKLS1WKPYVRTLLIELLPWALLINESKW 

DLWLFEGEKIVLQVPAGKIIIPPNFQEAFQIGIY 

WANTNTVHKSVAIKLVHNLTSPKWKDGGNG 

EVVTLDEEAFVDTEIRLGAFPGHQKLCQFCIS 

SMVQQGIQHQIEDKrniNNTPYQIFYKPQLSV 

CNPHSGKEYFRVPDSATFS1CPGGEQPAMKSS 

SLPCWDLMPDISQSVLDASLLQKQIMLGFSPA 

PGADSSQCWSLPAIVRPEFPRQSVAVPLGNFR 

ENGFCTRAIVLTYQEHLGVTYLTLSEDPSPRV 

HHNRCPVKMLIKEhnKDffKFEWCKKIPSECS 

IHHELYHQISSYPDCKTKDLLPSLLLRVEPLDE 

VTTEWSDAIDINSQGTQVVFLTGFGYVYVDV 

VHQCGTVFTTVAPEGKAGPn.TNTNRAPEKIV 

TF/KMFITQLSLAVFDDLTHHKASAELLRLTL 

DNIFLCVAPGAGPLPGEEPVAALFELYCVEIC 

CGDLQLDNQLYNKSNFHFAVLVCQGEKAEPI 

QCSKMQSLLISNKELEEYKEKCFIKLCITLNEG 

VQU i^DTMFF^FFT YVFnTFVYYTK'TT P 
xvo ii^oj-^u> JDi or iji^rvi /ajaXj i v i r v i I Uv i Lir 

DTYLPNSRLAGHSTHLSGGKQVLPMQVTQH 

ARALVNPVKLRKLVIQPVNLLVSIHASLKLYI 

ASDHTPLSFSVFERGPIFTTARQLVHALAMHY 

AAGALFRAGWWGSLDILGSPASLVRSIGNG 

VADFFRLP YEGLTRGPG AFVSG VSRGTTSFVK 

fflSKGTLTSITNIATSLAKNMDRLSLDEEHYN 

RQEEWRRQLPESLGEGLRQGLSRLG1SLLGAJ 

AGIVDQPMQNFQKTSEAQASAGHKAKGVISG 
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peptide 
seq- 
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in 
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to last amino 
acid residue 
of peptide 
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Amino acid sequence (A=Alamne OCysteine, 
D=Asp3rtic Acid, E = Glutamic Acid, 
F=Phenylalanine, G=Grycme, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucme, 
M=Mcthionine, N=Asparaginc, P^Proline, 
Q=Glutaminc, R=Arginine J S=Serine 1 
T^Threonine, V= Valine, W=Tryptopban, 
Y=Tyrosine, X=Unknowo, *=Stop codon, 
/possible nucleotide deletion, V=possible 
nucicouae lnsauun 














VGKGIMGVFTKPIGGAAELVSQTGYGILHGA 

GLSQLPKQRHQPSDWHADQAPNSHVKYVW 

KMLQSLGRPEVHMALDWLVRGSGQEHEGC 

LLLTSEVLFWSVSEDTQQQAFPVTETDCAQD 

SKQNN1XTVQLKQPRVACDVEVDGVRERLSE 

QQYNRLVDYTTKTSCHl^PSCSSMQIPCPVVA 

AEPPPSTVKTTHYLVDPHFAQVFLSKFTMVK 

NKALRKGFP 


827 


2177 


A 


6748 


2 


1662 


FVGAPRRGNPFGSPGNPGRHQGPCHRPRGTK 

ASGVSPTLWRPQAAATGLEMPSSGRALLDSP 

U)SGSLTSLDSSVFCSEGEGEPLALGDCFTVN 

VGGSRFVLSQQALSCFPHTOLGKLAVVVASY 

RRPGAJLAAVPSPLELCDDANPVDNEYFFDRS 

SQAFRYVIJfYYRTGRLHVMEQLCALSFLQEI 

QYWGIDELSIDSCCRDRYFRRKELSETLDFKK 

DTEDQESQHESEQDFSQGPCPTVRQKLWNIL 

EKPGSSTAARIFGVISaFVGVSIINMALMSAEL 

o WLUl^LLilLLbi V ul o Wr I (jcr VLKrLC VRD 

RCRFLRKVPNITDIXAILPFY]TLLVESLSG\SQT 

TQEL\ENVGAHCPGCLRLLRAL\RMLKAWGR 

HSTGLRSLGMTITQCYEEVGLLLLFLSVGISIF 

STVE YF AEQ S IPDTTFTS VPCA WWW ATTSMT 

TVGYGDIRPDTTTGKJVAFMCILSGILVLALP1 

ADNDRFSACYF11JCUCE.AAVRQREALKKLTK 

NIATDSYISVNLRDVYARSMEMLRLKGRER 

ASTRSSGGDDFWF 


828 


2178 


A 


6786 


5672 


1360 


GTHPASSGPVPLPPAAVSAATREELGEPVPFV 

TASSGFQSMHSSNPKVRSSPSGNTQSSPKSKQ 

EVMVRPPTVN1SPSGNPQLDSKFSNQGKQGGS 

ASQSQPSPCDSKSGGHTPKALPGPGGSMGLK 

NGAGNGAKGKGKRERSISADSFDQRDPGTPN 

DDSDIKECNSADHIKSQDSQHTPHSMTPSNAT 

APRS STPPHGQTTATEPTPAQKTPAKVVYVFS 

TEMANKAAEAVLKGQVETTVSFHIQNISNNK 

TERST APLNTQIS ALRNDPKPLPQQPP APAN Q 

DQNSSQNTRLQPTPPIPAPAPKPAAPPRPLDRE 

SPGVENKLIPSVGSPASSTPLPPDGTGPNSTPN 

NRAVTPVSQGSNSSSADPKAPPPPPVSSGEPPT 

LGENPDGLSQEQLEHRERSLQTLRDIQRMLFP 

DEKEFTGAQSGGPQQNPGVLDGPQKKPEGPI 

QAMMAQSQSLGKGPGPRTDVGAPFGPQGHR 

DVPFSPDEMVPPSMNSQSGTIGPDHLDHMTP 

EQIAWLKLQQEFYEEKRRKPEQVWQQCSLQ 

DMMVHQHGPRGWRGPPPPYQMTPSEGWAP 

GGTEPFSDGINMPHSLPPRGMAPHPNMPGSQ 

MRLPGFAGMINSEMEGPNVPNPASRPGLSGV 

SWPDDVPKIPDGRNFPPGQGIFSGPGRGERFP 

NPQGLSEEMFQQQlJVEKQLGLPPGMAMEGIR 

PSMEMNRMIPGSQRHMEPGNhrPIFPRIPVEGP 

LSPSRGDFPKGIPPQMGPGRELEFGMVPSGM 

KGDVNLNVNMGSNSQM1PQKMREAGAGPEE 

YGMGPRPFLPMSQGPGSNSGLRNLREPIGPDQ 

RTNSRLSHMPPLPLNPSSNPTSLNTAPPVQRG 

LGRKPLDISVAGSQVHSPGINPLKSPTMHQVQ 

SPMLGSPSGNLKSPQTPSQLAGMLAGPAAAA 

SIKSPPVLGSAAASPVHLKSPSLPAPSPGWTSS 

PEPPLQSPGIPPNHKAPLTMASPAMLGNVESG 

GPPPPTASQPASVNIPG\SLPSSTPYTMPPEPTL 

SQNPLSIM\MBR\MSKFAM\PS\SNPGYNHDAI 
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D^Aspartic Acid, E==Glutamic Acid, 
F-Phenyl alanine, (XjJycine, H^Histodinc, 
l=lsoleucine, K«=Lysine, L=Leucinc, 
M=4vCethionine, N=Asparagine, P=Prolme, 
Q=G!utamine, R=Arginine, S=Serine, 
T^Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A=possible nucleotide deletion, \=possible 
nucleotide insertion 














KTVASSDDDSPPARSIWIJ > SMGS^^ 

QNPRISGPOTVVPMPTLSPMGMTQPLSHSNQ 

MP SPNA VGPNIPPHG VPMGPGLMSHNPIMGH 

GSQEPPMWQGRMGFPQGFPPVQSPPQQVPFP 

HNGPSGGQGSFPGGMGFPGEGPLGRPSNLPQ 

SSADAALCKPGGPGGPDSFTVLGNSMPSVFT 

DPDLQEVIRPGATGIPEFDLSRIIPSEKPSQTLQ 

YFPRGEVPGRKQPQGPGPGFSHMQGMMGEQ 

APRMGLALPGMGGPGPVGTPDIPLGTAPSMP 

GHNPMRPPAFLQQGMMGPHHRMMSPAQST 

MPGQPTLMSNPAAAVGMJTGKDRGPAGLYT 

HPGP VG SPGMMMSMQGMMGP\NRTS 


829 


2179 


A 


6797 


433 


3 


ASFFNFSICICKIILEVGPPVGHPAHDDVGGRH 

GPGGR/GSRSPRSLQCAPGGGRRSGCPAGSSP 

ASTCPPSPGGSGADRFGPSPPPPSREAAPTAG 

AAASSTSSGASCPPVPASSRWGVRSRTRSGSG 

GEREPRDRPSERPRLV 


830 


2180 


A 


6800 


3 


1911 


LPERAFGPRTPRAPRRRRRRLLLSPPPRPPPPL 

DREPRAPGPWLCPSRAGTAQDPARIRERRGR 

VAGGAAGPAMELRARGWWLLCAAAALVAC 

ARGDPASKSRSCGEVRQIYGAKGFSSS\DVPQ 

AE1SGEHLRJCPQGYTCXJTSEMEENLANRSHA 

ELETALRDS SRVLQ AMLATQLRSFDDHFQHL 

LND SERTLQATFPGAFGEL YTQNARAFRDL Y 

SELRLYYRGANLHLEETLAEF\\'ARLLERLFK 

QLHPQLLLPDDYLDCLGKQAEALRPFVGEAP\ 

RELRLRAT\RA\FVAAR\SFVQGLGVAS\DVVR 

KVAQVPLG\PEC\SRAVIEAGSYC/ALHCVGVP 

GARPCPDYCRNVLKGCLANQADLDAEWRNL 

LDSMVLITDKFWGTSGVESVIGSVHTWLAEA 

INALQDNRDTLTAKVIQGCGNPKVNPQGPGP 

EEKRRRGKLAPRERPPSGTLEKLVSEAKAQL 

RDVQDFWISLPGTLCSEKMALSTASDDRCWN 

GMARGRYLPEVMGDGLANQINNPEVEVDIT 

KPDMTOQQIMQIXIMTNRLRSAYNGNDVDF 

QDASDDGSGSGSGDGCLDDLCGRKVSRKSSS 

SRTPLTHALPGLSEQEGQKTSAASCPQPPTFL 

LPLLLFLALTVARPRWR 


831 


2181 


A 


6808 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEA 

EGRLREKLFSGYDSSVRPAREVGDRVRVSVG 

LILAQLISLNEKDEEMSTKVYLDLEWTDYRLS 

WDPAEHDGIDSLRTTAESVWLPDWLLNNND 

GNFDVALDISVWSSDGSVRWQPPGIYRSSCS 

IQVTYFPFDWQNCTMVFSSYSYDSSEVSLQT 

GLGPDGQGHQEIHIHEGTFIENGQWENIHKPS 

RLIQPPGDPRGGREGQRQEVIFYLIIRRKPLFY 

LVNVIAPCILIT1XAJFVFYLPPDAGEKMGLSIF 

ALLTLTVFIXLLADKVPETSLSVPIIIKYLMFT 

MVLVTFSVILSVVVLNLHHRSPHTHQMPLWV 

RQIFIHKLPLYLRLKRPKPERDLMPEPPHCSSP 

GSGWGRGTDEYFIRKPPSDFLFPKPNRFQPEL 

qappit i? p ptthtpxtp a vat t ppt pt?wcqtcvta 

RQLQEQEDHDALKEDWQFVAMWDRLFLW 
TFIIFTSVGTLWIFLDATYHLPPPDPFP 


832 


2182 


A 


6824 


71 


1079 


ETMAK^PENCEDCHILNAEAFK^mCKSLK 
ICGLWGILALTLIV1JFWGSKHFWPEVPKICAY 
DMEHTFYSNGEKKXIYMEIDPXTRTEIFRSGN 
GTDETLEVHDFK^GYTGIYFVGLQKCFIKTQI 
K VIPEFSEPEEEIDENEEITTTFFEQ S VIWVPAE 
KPIENRDFLKNSKILEICDNVTMYW^TL\IS 
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Amino acid sequence (A=AJanme OCysteine, 
U=Aspartic Acid, hXjlutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L^Leucine, 
M e 4vlethionine, N^Asparagine, P=Proline, 
Q=Glutainine, R-Arginine, S=Serine, 
i— lnreonme, v— vaune, w— iiyptopnan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, \=possible 
nucleotide insertion 














GTFAKQLHHNFAFIILVSELQDFEEEGEDLHFP 
ANEKKGIEQNEQWVVPQVKVEKTRHARQAS 

GNRYCRRVCEPLLGYYPYPYCYQGGRVICRV 
IMPCNWWVARMLGRV 


833 


2183 


A 


6846 


116 


602 


EAEGEQVCGAKCCGDAPHVENREEETARIGP 

GVMESKEERALNN1JVEKVNQENDEKDEKE 

QVANKGEPLALPLWSEYCVPRGNRRRFRVR 

QPILQYRWIMHRLGEPQARMREENMER1GE 

EVRQLMEKLREKQLSHSLRAVSTDPPHHDHH 

DEFCVLMP 


834 


2184 


A 


6851 


3 


2024 


PNGVAIiHLPGAAVIPTvTmYMFQDALGGRSR 

GSREESPAPSRAPASASLWRRLVVVEAKMAA 

HAAAAAQAAAAQAAHAEAADSWYLALLGF 

AEHFRTSSPPKIRLCVHCLQAVFPFKPPQRIEA 

RTHLQLGSVLYHHTKNSEQARSHLEKAWLIS 

QQIPQFEDVKFEAASLLSELYCQENSVDAAKP 

LLRKAIQISQQTPYWHCR1XFQLAQLHTLEKD 

LVSACDLLGVGAEYARWGSEYTRALFLLSK 

GMLLLMERlQXJEVHPLLTLCGQrVENWQGN 

PIQKESLRVFFLVLQVTHYLDAGQVKSVKPC 

I^QLQQCIQTISTLHDDEILPSNPADLFHWLP 

KEHMCVLVYLVTVMHSMQAGYLEKAQKYT 

DKALMQLEKLKMLDCSPILSSFQVILLEHIIM 

CRLVTGHKATALQEISQVCQLCQQSPRLFSN i 

HAAQLHTLLGLYCVSVNCMDNAEAQFTTAL 

RLTNHQELWAFIVTKLASWIREGNRHQEVV\ 

LYSLLERINPDHSFPVSSHCLRAAAFYVRGLF 

SFFQGRYNEAKRFLRETLKMSNAEDLNRLTA 

CSLVLLGHIFYVLGNHRESNNMVWAMQLAS 

KIPD MS VQL WS S ALLRDLNKACGNAMD AHE 

AAQMHQNF SQQLLQDHIEACSLPEHNLITWT 

DGPPPVQFQAQNGFNTSLASLL 


835 


2185 


A 


6855 


334 


1268 


PTRRP1LPLTSPKA1SVPSPLQGKQHTLVKSCL 

SVSGIGGI^VSLSSRMKLQTLAVSyT^ 

AYVPCQTQDRDALRLTLEQIDLIRRMCASYSE 

LELVTSAKALNDTQK1ACLIGVEGGHSLDNS 

LSILRTFYMLGVRYLTLTHTCNTPWAESSAK 

VJ V ti.jr iiNiNloOid.1 1/rOlilvV V/VJdMJNX1jOA1[V1V 

DLSHVSDAVARRALEVSQAPVIFSHSAARGV 
C^SARNV^DDH^QLLEEERWAFVMVSLFHGE 
LIQWQP1RPMCSTVADHFDH1KAWGSKFIGI 
GGDYDGAGK YRKKTTCKAPWRTS SRMSS 


836 


2186 


A 


6862 


315 


11 


PPRSRPSCWRKKVGPGRPWWWGGTGPPGQG 
RPEIRLLPLPMTGACGAVAASRTGSSGPG/SSL 
PNGHGGKGSGLANGLAGNP\GHLGLGSSFGT 
GPGSGRPPP 


837 


2187 


A 


6863 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTT 

APFPGLVQRRSRLLIVSQVRYFLKNKVSPDLC 

NEDGLTALHQCCIDNFEEIYKLLLSHGANVN 

AKTYMFT WTPT HA A A TPfVWTKTT WIT VAVfi A 

DLLAVNSDGTNMPYDLCEDEPTLDVIETCMAY 

QGrTQEKINEMRVAPEQQMIADfflCMIAAGQ 

DU3WIDAQGATLLHIAGA>IGYLRAAELLLDH 

GVRVDVKDWDGWEPLHAAAFWGQMQMAE 

LLVSHGAN\LNARTSMDEMPIDLCEEEEFKVL 

LLELK\HKJiDVIMKSQLRHKSSLSRRTSHRQA 

S/SVGKWRRTQPVGTGPNL\YRKEYE/GEEA1 

LWQRSA\AEDQRTSTYNGDIRETu^TDQENKD 
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D=Aspartic Acid, EHjlutamk Acid, 
Phenylalanine, GOrycine, B=Hisridine, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














PNPRLEKXPVLLSEFPTKIPRGELDMPVENGLR 

AFVSAYQYALANGDVWKVHEVPDYSMAYG 

NPGVADATPPWSSYKEQSPQTLLELKRQRAA 

AKLLSHPFL STHLGS SMARTGESSSEGKAPLI 

GGRTSPYSSNGTSVYYTVTSGDPPLLKFKAPt 

EEMEEKVHGCCRIS 


838 


2188 


A 


6865 


6291 


739 


AGPLEPRVQGAMALQLWALTLLGLLGAGAS 

LRPRKLDFFRSEKELNHLAVDEASGWYLGA 

VNALYQLDAKLQLEQQVATGPVLDNKKCTP 

PIEASQCHEAEMTDNVNQLLLVDPPRJCRLVE 

CGQLLKGACALRALSNISLRLFYEDGSGEKSF 

VASNDEGVATVGLVSSTGPGGDRVLFVGKG 

NGPHDNGIJVS TRLLDRTD SREAFE A YTDHAT 

YKAGYLSTNTQQFVAAFEDGPYVFFVFNQQD 

KHPARNRTIXARMCREDPNYYSYLEMDLQC 

RDPDIHAAAFGTCLAASVAAPGSGRVLYAVF 

SRDSRSSGGPGAGLCLFPLDEVHAKMEANRN 

ACYTGTREARDIFYKPFHGDIQCGGHAPGSSK 

SFPCGSEHLPYPLGSRDGLRGTAVLQRGGLN 

LTAVTVAAENNHTVAFLGTSDGRILKVYLTP 

DGTSSEYDSILVEINKRVKRDLVLSGDLGSLY 

AMTQDKVFRLPVQECLSYPTCTQCRDSQDPY 

CGWCWEGRCTRKAECPRAEEASHWLWSRS 

KSCVAVTSAQPQNMSRRAQGEVQLTVSPLPA 

LSEEDELLCLFGESPPHPARVEGEAVICNSPSS 

IPVTPPGQDHVAVTIQLLLRRGNIFLTSYQYPF 

YDCRQAMSLEENLPCISCVSNRWTCQWDLR 

YHECREASPNPEDGIVRAHMEDSCPQFLGPSP 

L\OPl^HETDVTNJFQGKmDTVKGSSLHVGSD 

LLKFMEPVTMQESGTFAFRTPKLSHDANETL 

PLHLYVKSYGKNIDSKLHVTLYDCSFGRSDC 

SLCRAANPDYRCAWCGGQSRCVYEALCNTT 

SECPPPVITRIQPETGPLGGGIRJnLGSNLGVQ 

AGDIQRISVAGRNCSFQPERYSVSTRIVCVIEA 

AETPFTGGVEVDVFGKLGRSPPNVQPTFQQP 

KPLSVEPQQGPQAGGTTLTIHGTHLDTGSQED 

VRVTLNGVPCKVTKFGAQLQCVTGPQATRG 

QMLLEVSYGGSPVPNPGIFFTYRENPVLRAFE 

PLRSFASGGRSINVTGQGFSUQRFAMW1AEP 

LQSWQPPREAESLQPMTWGTDYVFHNDTK 

WFI^PAVPEEPEAYNLTVLIEMDGHRALLRT 

EAGAJFEYWDFlTENFrGGVKXQVNKLIRAR 

GTNLNKAMTLQEAEAF\ r GAERCTMKTLTET 

DLYCEPPEVQPPPKRRQKRDTTHNLPEFIVKF 

GSREWVLGRVEYDTRVSDVPLSLUPLVrVPM 

VWIAVSVYCYWRKSQQAEREYEKIKSQLEG 

LEES\TUDRCKKEFTDLMIEMEDQTNDVHEAG 

IPVLDYKTYTDRVFFLPSKDGDKDVMITGKL 

DIPEPRRPWEQALYQFSNLLNSKSFLINFIHT 

L\ENQPEFSARAKVYFASLLTVALHGKLEYYT 

DIMHTLFLELLEQYVVAKNPKLMLRRSETVV 

ERMLSNWMSICLYQYLKDSAGEPLYKLFKAI 

KHQVEKGPVDAVQKKAKYTLNDTGLLGDD 

VEYAPLTVSVIVQDEGVDAIPVKVLNCDTISQ 

VKEKIIDQVYRGQPCSCWPRPDSVVLEWRPG 

STAQILSDLDLTSQREGRWKRVNTLMHYNVR 

DGATLILSKVGVSQQPEDSQQDLPGERHALL 

EEEmVWHLVRPTDEVDEGKSKRGSVKEKE 

RTKAn^EIYLTRIXSVKGTLQQFVDNFFQSVL 

APGHA WP A VKYFFDFLDEQ AEKHNI QDEDTI 
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T=Threonme, V= Valine, W=Tryptophan, 
y— tyrosine, a— untnown, Stop coaon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














HIWKTNSLPLRF^VNILKNPHFIFDVHVHEVV 

D ASLS VIAQTFMDACTRTEHKLSRD SPSNKLL 

YAKEISTYKKMVEDYYKGIRQMVQVSDQDM 

NTH1AEISRAHTDSLNTLVALHQLYQYTQKY 

YDEHNALEEDPAAQKMQLAFRLQQIAAALE 

NKVTDL 


839 


2189 


A 


6872 


1 


1485 


RARRL ALQCH VCV C ALTPGEQ SGRRLPGQT 

WLMFSCFCFSLQDNSFSSTTVTECDEDPVSLH 

EDQTDCS SLRDENNKENYPD AGAL VEEHAPP 

SWEPQQQNVEATVLVDSVLRPSMGNFKSRKP 

KSIFKAESGRSHGESQETEHWSSQSECQVRA 

GTTAHESPQNrMFKCQEBVRLXQPRIDQRTAT 

SPKDAFETRXQDLNEEEAAQVHGVKDPAPAS 

TQSVLA\DGTDSADPSPVHKDGQNEADSAPE 

DLilSVGTSRLliVYHTrDGDNPTAVRHGCSL/F 

SGQSQRFNLDPESAPSPPSTQQFMMPRSSSRC 

SCGDGKEPQTTTQLTKfflQSLKRKIRKFEEKFE 

QEKKYRPSHGDKTSNPEVLKWMNDLAKGRK 

QLKELKLKLSEEQGSAPKGPPRNLLCEQPTVP 

RENGKPEAAGPEPS S SGEETPDAALTCLKERR 

EQLPPQEDSKVTKQDKNLIKPLYDRYRIIKQIL 

STPSLJPTIVSQDTCMLLLCTDV 


840 


2190 


A 


6873 


2 


2054 


FFRFYFSFIRLFAMSLADLTKTNIDEHFFGVAL 

ENNRRSAACKRSPGTGDFSRNSNASNKSVDY 

SRSQCSCGSLSSQYDYSEDFLCDCSEKAINRN 

YLKQPWKEKEKKKYNVSKISQSKGQKEISV 

EKKKTWNASl^SQIHMUQRRDAMAHRILS 

ARLHKKGLKNELADMHHKLEAILTENQFLK 

QLQLRHLKAIGKYENSQNNLPQIMAKHQNEV 

KNLRQLLRKSQEKERTLSRKLRETOSQLLKT 

KDILQAU5KLSEDKNXJVEREELTHKLSITTTK 

MDANDKKIQSLEKQLRLNCRAFSRQLAIETR 

KTLAAQTATKTLQVEVKHLQQKLKEKDREL 

EKNIYSHRILKNLHDTEDYPKVSSTXSVQAD 

RKILPFTSMRHQGTQKSDWPL/TTKGKKATG 

NJDHKEKSTEINHEIPHCVNKLPKQEDSKRKY 

EDLSGEEKHLEVQILLENTGRQKDKKEDQEK 

KKTFVKEEQELPPK1IEVIHPERESNQEDVLVR 

EKFKRSMQRNGVDDTXLGKGTAPYTKGPLRQ 

RRHYSFTEATENLHHGLPASGGPANAGNMR 

YSHSTGKHLSNREEMELEHS\DSGYEPSFGKS 

SRJKVKDTTFRDKKSSLMEELFGSGYVLKTD 

QS SPG VAKG SEEPLQ SKESHPLPPSQASTSHA 

FGDSKVTWNSIKPSSPTEGKRKni 


841 


2191 


A 


6874 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHG 

NAPAPGTPAASGWQPPTYHSGRAFSARYPRP 

SRRGYSSHHGPSWRKKYSLVNRPPGPSDPPA 

DHAVRPLHGARGGQPPVPQQHVLERQVQLS 

QGQNWIKVKPPSKSGSASASGAQRGSLEEFE 

DTPWSDQRPREGEGEPPRGQLQPSRPTRARG 

TCSVEDPLLVCQKEPGKPRMVKSVGSVGDSP 

KtrKK i V £>to VIA V KA2>r r ALrrKi u V ALG 

RKLGSHSVASCAPQLLGDRRVDAGHTDQPVP 

SGSVGGPARPASGPRQAREASLWTCRTNKF 

RKNNYKWVAASSKSPRVARRALSPRVAAEN 

VCKASAGMANKVEKPQLIADPEPKPRKPATS 

SKPGSAPSKYKWKASSPSASSSSSFRWQSEAG 

SKDHASQLSPVLSRSPSGDNRPALAHSGLKPLS 

GETPLSAYKVKTRTKIIRRRGSTSLPGDKKSG 

TSPAATAKSHLSLRRRQALRGKSSPVLKKTPN 
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KGLVQVTKHRlX^RLPPSRAHLPTKEASSLriA 

VRTAPTSKVDCTRYRIVKKTPASPLSAPPFPLS 

1JPSWRARRLSLSRSLVLNRLRPVASGOGKAQ 

PGSPWWRSKGYRCIGGVLYKVSAhCKLSKTSG 

QPSDAGSRPLLRTGRLDPAGSCSRSLASRAVQ 

RSLAI1RQARQRREKRKEYCMYYNRFGRCNR 

GERCPYIHDPEKVAVCTRFVRGTCKKTDGTC 

PFSHHVSKEKMPVCSYFLKGICSNSNCPYSHV 

YVSRKAEVCSDFLKGYCPLGAKCKKKHTLLC 

PDFARRGACPRGAQCQLLHRTQKRHSRKAAT 

SPAPGPSDATARSRVSASHGPRKPSASQRPTR 

QTPSSAALTAAAVAAPPHCPGGSASPSSSKAS 

SSSSSSSSPPASLDHE\APSLQEAALAAACSNR 

LCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDS 

GKPLHTKPRL 


842 


2192 


A 


6898 


506 


2071 


WPDLVHTWSSEEAMGSCCSCPDKDTVPDNH 

RNKFK\ONVDDDGNELGSGIMELTDTELILYT 

RKRDSVKWHYLCLRRYGYDSNLFSFESGRRC 

QTGQG1FAFKCARAEELFNMLQEIMQNNSIN 

VVEEPVVERNNHQTELEVPRTPRTPTTPGFAA 

QNLPNGYPRYPSFGDASSHPSSRHPSVGSARL 

PSVGEESTHPLLVAEEQVHTYVNTTGVQEER 

KNRTSVHVPLEARVSNAESSTPKEEPSSIEDR 

DPQILLEPEGVKFVLGPTPVQKQLMEKEKLE 

QLGRDQVSGSGANNTEWDTGYDSDERRDAP 

SVNKLVYENINGLSIPSASGVRRGRLTSTSTSD 

TQNINNSAQRRTALLNYENLPSLPPVWEARK 

LSRDEDDNLGPKTPSLNGYHNNLDPMHNYV 

NTENVTWASAHKIEYSRRRDCTPTVFNFDIR 

RPSLEHRQLNYIQVDLEGGSDSDNPQTPKTPT 

TTLPQTPTRRTELYAVIDIERTAAMSNLQKAL 

PRDDGTSR\KTRHNST\DLPL 


843 


2193 


A 


6919 


2 


663 


AGRPGTTHASGKMAYQSLRLEYLQIPPVSRA 

YTTACVLTTAAVQLELITPFQLYFNPELIFKHF 

QIWRLITNFLFFGPVGFNFIJNMIFLYRYCRM 

LEEGSFRGRTADFVFMFLFGGFLMTLFGLFVS 

L/VFLGPGLYNN/GSSMCGAE\EPLCPHELLRP 

SQLPGPLSALGAHGIFLWGELNHCGPFGYCS 

WTHIFFLGRCISQSTWWNKNSENTIYFESYF 


844 


2194 


A 


6928 


902 


366 


HRLCMPIQGACGERME/FSLXLPGLECNGVIL 
AHCNLRLPGSSNSP ASAS Q V AGITG VCHHAR 
LIFVFSVETGFLHAGQAGLELLTSGDPPASAS 
QSAGITGKSQHTRPGYEFnPYSAAQEDALKA 
LM 


845 


2195 


A 


6939 


1660 


317 


LYPENLGESLFPILLLPPPWPDGGRPCCVEMS 

TRAKKLRRIWRILEEKESVAGAVQTLLLRSQE 

GG V\TSAAASTLSEPPRRTQESRTOTRALGLPT 

LPMEKLAASTEPQGPRPVLGRESVQVPDDQD 

FRSFRSECEAEVGWNLTYSRAGVSVWVQAV 

EMDRTLHKIKCRMECODVPAETLYDVLHDIE 

YRKKWDSmOETFDIARLTVNADVGYYSWR 

CPKPLKNRD VITLRS WLPMG AD YIIMNYS VK 

HPKYPPRKDLVRAVSIQTGYLIQSTGPKSCVIT 

YLAQ VDPKG SLPKWWNKS SQFLAPKAMKK 

MYKACLKYPEWKQKHL\PHFKPWL\HPEQSP 

LPSLALS\ELSVQHADS\LENIDESAV\AESREE 

RuMGGAGGEGXSDDDTSLYAEAPHRFREIFTG 

PGAGRALG AAAAPALSPLHPPGTWWHRARP . 

RRVLQPGWTEPQ 
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846 


2196 


A 


6944 


42 


2672 


RRKMAGCRGSLCCCCRWCCCCGERETRTPE 

ELTDLGETQF.F.EDF.n .PRKDYESLDYDRCINDP 

YI^VUOT^NKK(aiRYEAVKWMVVFAIGV 

CTGLVGLFVDFFVRLFTQLKFGWQTSVEECS 

QKGCL ALSLLELLGFNLTFVFLES LLGLIEP VE 

AGSGITEGKCYLYARQVPGLVRLPTLLWKAL 

GVLLTVAAMLLI\GLGSPMIHSGSWGAGLPQ 

FQSISLRKIQFNTPYFRSDRYGK\DKRDFVSAG 

AAAGVAAAFGAPIGGTLFSLEEGSSFWNQGL 

TWKVLFCSMSATFTLNFFRSGIQFG SWGSFQL 

PGLLNFGEFKCSDSDKXCHLWTAMDLGFFV 

VMGVTGGLLGATFNCLNXRLAKYRMRNVHP 

KPKLVRVLESLLVSLVTTVWFVASMVLGEC 

RQMSSSSQIGNDSFQLQVTEDVNSSDCTFFCP 

NDTTNDMATLFFNPQESAILQLFHQDGTFSPV 

TLALFFVLYFLLACWTYGISVPSGLFVPSLLC 

GAAFGRL VANVLKSYIGLGHIYSGTFALIGAA 

AFLGGWRMTISLWILIEST^ITYGLPrMVT 

LMVGKWTGDFFNKGAYDIHVGLRGVPLLEW 

ETEVEMDKLRASDIMEPh^TYVYTHTRIQSLV 

SILRTIVHHAFPVVTE^GNXKEFMKGNQ^^ 

NNIKFKKSSILTRAGEQRKRSQSMKSYPSSEL 

RNMCDEHIASEEPAEKEDLLQQMLERRYTPY 

PNXYPDQSPSEDWTMEERFRPLTFHGLILRSQ 

LVTLLVRGVCYSESQSSASQPRJLSYAEMAED 

YPRYPDIHDLDLTLLNPRMIVDVTPYMNPSPF 

TVSPNTHVSQVFNUTITMGLRHLPVVNAVGE 

IVGHTRHNLTYEFLQARLRQHYQTI 


847 


2197 


A 


6951 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKER 

LSSIEKIKQLREQVNDLFSRKFGEAIGVDFPVK 

WYRKITFhTPGCVVIDGMPPGVVFKAPGYLEI 

SSMRRILEAAEFIKFTVIRPLPGLELSNGEYST 

VGKRKIDQEGRVFQEKWERAYFFVEVQNIST 

CLICKRSMSVSKEYNLFjmYQTNHSKHYDQY 

MERMRDEKLHELKKGLRKYLLGLSDTECPE 

QKQVFANPSPTQKSPVQPVEDLAGNLWEKLR 

EKIRSFVAYSIAIDEn*DINhrrrQl^JFIRGVDE 

NFDVSEELLDTVPMTGTKSGNEIFSRVEKSLK 

NFCINWSKLVSVASTGTPPMVDANNGLVTKL 

KSRVATFCKGAELKSICCIMPESLCAQMCLKM 

DHVMDVVVKSVNWICSRGLNHSEFTTLLYEL 

DSQYGSLLYYTEIKWLSRGLVLKRFFESLEEI 

DSFMSSRGKPLPQLSSIDWIRDLAFLVDMTM 

•f TT VT A T VfTPI /\/"<TIO/M\ mini #trr\l TT\ A T^T A fr"t yvr 

HI^ALMSLQGHSQIVTvMYDLIRAFLAKLCL 

WETOLTRNNLAHFPTLKLVSRNESDGLNYIP 

KIAELKTEFQKRLSDFKLYESELTLFSSPFSTKI 

DSVHEELQMEVIDLQCNTVLKTKYDKVGIPE 

FYKYL WGSYPKYKHHCAKILSMF GSTYICEQ 

LFSIMKLSKTKYCSQLKDSQWDSVLHIAT 


848 


2198 


A 


6985 


3 


289 


SVQYLPGRPTRTHASTDAPLMLKFTPLPSKTK 
ASAPVQCLLLMAATFSPQGLAKPHSGTPIT\C 
L,r XMAJlN i Jvlr l^ivLibo 1 1 Ki 1 NlQCrKnAVM 


849 


2199 


A 


6999 


963 


5 


LDFLCHRDMGDNITSITEFLLLGFPVGPRIQM 

LLFGLFSLFYVFTLLGNGTILGLISLDSRJLHAP 

MYFFLSHL\AVVDIAYACNTVPRMLVNLLHP 

AKPISFAGRMMQTFLFSTFAVTECLLLVVMS 

YDLYVWCHPLRYIAIMTWRVCITLAVTSWT 

TGVLLSLIHLVLLLPLPFCRPQKJYHFFCEILA 

VLiCLACADTHINENMVLAGAISGLVGPLSTIV 

VSYMCILCAILQIQSREVQRKAFCTCFSHIXVI 
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GLTCGTADMYVGPRYGNPKEQKKYUXFHS 
LFWMLNPLICSLRNSEVKNTLKRVLGVERAL 


850 


2200 


A 


7001 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAI 

DPLRVAPLPL YAAIFL VG VPGNAMV A WV AG 

KVAW^VGATWLLHLAVADLLCCLSLPILAV 

PIARGGHWPYGAVGCRALPSIILLTMYASVLL 

1^ALSADLOTJUX5PAW\CLRFS/GACX3VQVA 

CGAAWTLALLLTVPSAIYRRLHQEHFPARJLQ 

CWDYGGSSSTENAVTAIRKLFGFLGPLVAVA 

SCHSALLCWAARRCRPLGTAIWGFFVCWAP 

YHLLGLVLTVAAPNSALLARALRAEPLIVGL 

ALAHSCLNPMLFLYFGRAQLRRSLPAACHW 

ALRESQGQDESVDSKKSTSHDLVSEMEV 


851 


2201 


A 


7011 


1 


2310 


AAASPLRMSRKGPRAEVCADCSAPDPGWASI 

SRGVLVCDECCSVHRSLGRHISIVKHLRHSA 

WPPTLLQMVHTLASNGANSIWEHSLLDPAQV 

QSGPALKQTPKDKVXHPIKSEFLRAKYQMLAF 

VHKLPCRDDDGVTAKDLSKQLHSSVRTGNLE 

TCLRLLSLGAQANFFHPEKGTTPLHVAAKAG 

QTLQ AELL WYG ADPG SPD VNGRTPID Y ARQ 

AGHHELAERLVECQYELTDRLAFYLCGRKPD 

HKNGHYIIPQMADSIJDLSEI^KAAKKKLQAL 

SNRLFEELAMDVYDEVDRRENDAVWLATQN 

HSTXVTERSAVPFLPVNPEYSATRNQGRQKL 

ARFNAREFATLIIDILSEAKRRQQGKSLSSPTD 

NLELSLRSQSDLDDQHDYDSVASDEDTDQEP 

LRSTGATRSNRARSMDSSDLSDGAVTLQEYL 

ELKKAJLATSEAKVQQLMKVNS SLSDELRRLQ 

REIHKLQAENLQLRQPPGPVPTPPLPSERAEH 

TP\1\PGGSTHRRDRQAFSMYEPGSAJLKPFGG 

PPGDELTTRLQPFHSTELEDDAIYSVHVPAGL 

YRIRKGVSASAVPFTPSSPLLSCSQEGSRHTSK 

LSRHGSGADSDYENTQSGDPLLGLEGKRFLE 

LGKEEDFHPELESLDGDLDPGLPSTEDVTLKT 

EQVTKMQELLRAAQEFKHDSFVPCSEKIHLA 

VTEMASLFPKRP ALEPVRS SLRLLN A S A YRLQ 

SECRKTVPPEPGAPVDFQLLTQQVIQCAYDIA 

KAAKQLVTnTREKJCQ 


852 


2202 


A 


7016 


484 


1777 


RISK1QVYYSTGYSSRKMNPTLGLAIFLAVLL 

TVKGLLKPSFSPRNYKALSEVQGWKQRMAA 

KELAJIQNMDLGFKLLKKI.AJFYNPGRNIFLSP 

LSISTAFSMLCLGAQDSTLDEIKQGFNFRKMP 

EKDLHEGFHYIIHELTQKTQDLKLSIGNTLFID 

QRLQPQRKFLEDAK>H^SAETILTNFQNLEM 

AQKQINDFI/ESKTHGKJNNLIENIDPGTVMLL 

ANYIFFRARWKHEFDPNVTKEEDFFLEKNSS 

VKVPMMFRSGIYQVGYDDBCLSCTILEIPYQK 

NITAIFILPDEGKLKHLEKGLQVDTFSRWKTL 

LSRRWDVSVPRLHMTGTFDLKKTLSYIGVS 

KJFEEHGDLTKIAPHRSLKVGEAVNKAELKM 

DERGTEGAAGTGAQTLPMETPLWKIDKPYL 

LLi I obKirb VLr LuKJVNrlGK 


853 


2203 


A 


7017 


1 


3293 


MTHACNPSTLGGQGRRITRSHGRRRS SRGPV 

ARHVAAGAGHENKHGGSRRFPAGVAPRRAM 

ANVSKKVSWSGRDRDDEEAAPLLRRTARPG 

GGTPLLNGAGPGAARQSPRSALFRVGHMSSV 

ELDDELLEP\DMDPPHPFPKEIPHNEKLLSLKY 

ESLDYDNSENQLFLEEERMvIHTAFRTVEIKR 

WVICALIGILTGLVACFIDiVVENLAGLKYRVI 

KGSILPNIDKFTEKGGLSFSLLLWATLNAAFV 
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nucleotide insertion 














LVGSVIVAFIEPVAAGSGIPQIKCFLNGVKIPH 

WRLKTLVDCVSGVILSVVGGLAVGKEGPMI 

HSGSVIAAGISQGRS TSLK31DFKJFEYFRRDTE 

KRDFVSAGAAAGVSAAFGAPVGGVLFSLEEG 

ASFWNQFLTWRIFFASMISTFTLNFVLSIYHG 

NMWDLS SPGLINFGRFDSEKMAYTIHEIPVFI 

AMGVVGGVT.GAVTNALNYWLTMFRIRYIHR 

PCLQVIEAVLVAAVTATVAFVLIYSSRDCQPL 

QGG SMS YPLQLFCADGE YNSMAAAFFNTPEK 

SWSLFHDPPGSYNPLTLGUTLVYFFLACWT 

YGLTVSAGVFIPSLLIGAAWGRLFGISLSYLTG 

AAIWADPGKYALMGAAAQLGGIVRMTLSLT 

VD^MEATSNXHTGFPIMLVLMTAKIVGDVFIE 

GLYDMHIQLQSVPFLHWEAFVTSHSLTAREV 

MSTPVTCXRRREKVGVIVDVLSDTASNHNGF 

PWEHADDTQPARLQGLILRSQLIVLLKHKVF 

VERSNLGLVQRRLRLKDFRDAYPRFPPIQSIH 

VSQDERECTTvlDLSEFMNPSPYTVPQEASLPR 

VFKLFRALGLRHLVVVDNRNQWGLVTRjro 

LARYRLGKRGLEELSLAQTGPKAQATAEGRV 

AGAAQQPCQLRAVTLEDLGLLLAGGLASPEP 

LSLEELSERYESSHPTSTASVPEQDTAKHWNQ 

LEQWWELQAEVACXREHKQRCERATRSLL 

RELLQVRARVQLQGSELRQLQQEARPAAQAP 

EKEAPEFSGLQNQMQALDKRLVEVREALTRL 

RRRQVQQEAERRGAEQEAGLRLAKLTDLLQ 

QEEQGREVACGALQKNQEDSSRRVDLEVAR 

M 


854 


2204 


A 


7037 


139 


2604 


AGTWEPRPYDQAKETGAPGSQPPVPPMELRP 

WLLWWAATGTLVL1^\ADAQGQKVFTNTW 

A VRIPGGP A VAN S VARKHGFLNLGQIFGD YY 

HFWHRGVTKRSLSPHRPRHSRLQREPQVQWL 

EQQVAKRRTKRDVYQEPTDPKFPQQWYL\SG 

VTQ\RDLMVKAAWAQGYTGHGIWSILDDGI 

EKNHPDLAGNYDPGASFDVNDQDPDPQPRY 

TQMNDNRHGTRCAGEVAAVANNGVCGVGV 

AYNARIGGVRMLDGEVTDAVEARSLGLNPN 

H1HIYSASWGPEDDGKTVDGPARLAEEAFFR 

GVSQGRGGLGSIFVWASGNGGREHDSCNCD 

GYTNSIYTLSISSATQFGNVPWYSEACSSTLA 

TTYSSGNQNEKQIVTTDLRQKCTESHTGTSAS 

APLAAGIIALTLEANKNLTWRDMQHLWQTS 

BCPAHLNANDWATNGVGRKVSHSYGYGLLD 

AGAMV AI^QNWTTVAPQRKCIIDILTEPKDI 

GKRLEVRKTVTACLGEPNHTTRLEHAQARLT 

LSYNRRGDLAIHLVSPMGTRSTLLAARPHDY 

SADGFNDWAFMTTHSwDEDPSGEWVLEIEN 

TSEANNYGTLTKFTL VL YGTAPEGLP VPPES S 

GCKTLTSSQACWCEEGFSLHQKSCVQHCPP 

GFAPQVLDTHYSTENDVETERASVCAPCHAS 

CATCQGPALTDCLSCPSHASLDPVEQTCSRQS 

HIPETV^AGLSCAFIVLVFVTVFLVLQLRSGFS 
FRGVKVYTMDRGLISYKGLPPEAWQEECPSD 
SEEDEGRGERTAFIKDQSAL 


855 


2205 


A 


7058 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLA 

ACDWGFDLDHTLCRYNLPESAPLIYNSFAQF 

LVKEKGYDKELLNVTPEDWDFCCKGLALDL 

EDGNFLK1ANNGTVLRASHGTKMMTPEVLA 

EAYGKXEWKHFLSDTGMACRSGKYYFYDN 
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YFDLPGALLCARWD YL'l "KLN NGQKTFDF W 

KDA^AAIQHNYKMSAFKENOGIYFPEIKRDPG 

RYLHSRPESVKK^TRQLKNAGKILLLITSSHS 

DYCRLLCA\YILGNDFTDlJI)rVITNALKPGFF 

SHLPSQRPFRTLENDEEQEALPSLDKPGWYSQ 

GNAVHLYELLKKMTGKPEPKVVYFGDSMHS 

DIFPARHYSNWETVLILEELRGDEGTRSQRPE 

ESEPLEKKGKYEGPKAKPLNTSSKKWGSFFM 

DSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAEI^LDYKFTRFSSSNSKTAGYYPNPPLV 

LSSDETLISK 


856 


2206 


A 


7082 


396 


1635 


SSPSWEFEHAVQPVFTMEFLKTCVLRRNACT 

AVCFWRSKVVQKPSVTUUSTTSPRSTVMPAW 

\ODKYGKNE\l.RFTQNMMMPIIHYPNEVIVK 

VHAASVNPIDVNMRSGYGATALNMKRDPLH 

VKIKGEEFPLTLGRDVSGVVMECGLDVKYFK 

PGDEVWAAVPPWKQGTLSEFVWSGNEVSH 

KPKSLTHTQAASLP YVALTA WS AINKV GGLN 

DKNCTGKRVLILGASGGVGTFAIQVMKAWD 

AHVTAVCSQDASELVRKLGADDVIDYKSGSV 

EEQLKSLKPFDFILDNVGGSTETWAPDFLKK 

WSGATYVTLVTPFLLNMDRLGIADGMLQTG 

VTVGSKALKHFWKGVHYRWAFFMASGPCL 1 

DD1AELVDAGKIRPWEQTFPFSKVPEAFLKV 

ERGHARGKTVINW 


857 


2207 


A 


7088 


320 


2417 


LRRRKMTPQ SLLQTTLFLLSLLFL VQGAHGR 

GHREDFRFCSQRNQTHRSSLHYKPTPDLRISIE 

NSEEALTVHAPFPAAHPASRSFPDPRGLYHFC 

LYWNRHAGRLHLLYGKRDFLLSDKASSLLCF 

QHQEESLAQGPPLLATSVTSWWSPQNISLPSA 

ASFTFSFHSPPHTGAHNASVDMCELKRDLQL 

LSQFLKHPQKASRRPSAAPASQQLQSLESKLT 

SVRFMGDMGSFEEDRINATVWKLQPTAGLQ 

DLHIHSRQEEEQSEIMEYSVLLPRTLFQRTKG 

RSGEAEKRLLLVDFSSQALFQDKNSSQVLGE 

KVLGIWQNTKVANLTEPVVLTFQHQLQPKN 

VTLQCVFWVEDPTLSSPGHWSSAGCETVRRE 

TQTSCFCKHDL7TFAVLMVSSVEVDAVHKHY 

LSLLSYVGCWSALACLVTIAAYLCSRVPLPC 

RRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPV 

ALTGSEAGCRASAIFLHFSLLTCLSWMGLEG 

YNL YRL WEVFGTYVPG YLLKLS AMG WGFPI 

FLVTLVALVDVDNYGPIILAVHRTPEGVTYPS 

MC WIRD SL VS YH*NLGLFSL VFLFNMAMLAT 

MVVQILRLRPHTQKWSHVLTLLCLSLVLG\LP 

WALCFFSFASGTFQLWLYLFSIITSFQGFUH 

WYWSMRLQARGGPSPLKSNSDSARLPISSGS 

TSSSRI 


858 


2208 


A 


7091 


185 


415 


DAGAVKSSDTNIWFRGMCDDKKGHRCPS*G 

QPQHFHVAFHTEAEGAMFYFRLHVIHRVMQS 

QQQLFPSTLFSWLLE 


859 


2209 


A 


7136 


3 


302 


FFFWRQSLALLPRLECSGATGAHCNLHFPGSS 
DCPTSAS* IAGITGACYHA WLLFVFLAETGFH 
HVGQGGLELLTSSDPSGSASQSAGITGVSHCT 
WPI 


860 


2210 


A 


7156 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLLWEAGAV 
PAFKVPIKMQVKHWPSEQDPEKAWGARVVE 
PPEKDDQLWLFPVQKPKLLTTEEKPRGQGR 
GPILPGTKAWMETEDTLGRVLSPEPDHDSLY 
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HPPPEEDQGEERPRLWVMPNHQVLLGPEEDQ 
DHIYHPQ*GSRGHHCPRPVPRPRLLGLGPSLP 
CPS 


Sol 


2211 


A 


7161 


1220 


1003 


NYVCnAF*EKKMGF*l^LSCLVL 

LTTTTRIMffiCTYLFASVCLSIXNTLLSPNCL 

KSAMILQ 


862 


2212 


A 


7211 


665 


847 


LKYYHITMG1YKTGKKVIL*KSSMSNRFSVTF 
YKNIQKLSFSNYVYHQN> r VFS SDWSYDF 


863 


2213 


A 


7212 


924 


1273 


HGSSCALGDLAPG*LPSGPVLSSPAVRL*RKP 
LVWDSPSCLPATGPT*GLVLVLGGPDCT*WA 
RGQHEHKRMRAP* S CR VTVNL AKKKKKTDQ 
CIKPNYQSPPKECDYNILANSVA 


864 


2214 


A 


7214 


845 


1619 


SDKGGKKADRXNHLRHAFPLLPHRVRERLH 
DPKVPVDADHVQGQDPGRAAHD1HGEDVTE 
KVSKDPLAPDEVGDTDEGHDRHGHREVGQR 
HGHIX^EEVAYEERACEGGKFATVEVTDKPV 
DEALREAMPKVAKYAGGTNDKGIGMGMTV 
PISFAVFPNEDGSUJKKLKVWFRJPNQFQSDP 
PAPSDKSVKIEEREGITVySMQFGGYAICEAD 
YVAQATRLRAALEGTATYRGDIYFCTGYDPP 
MKPYGRRNEIWLLKT 


865 


2215 


A 


7246 


559 


682 


RRLGAV AHAYTSSTLGGRGGWIT* GQELQTS 
LANMAKPRLY 


866 


2216 


A 


7257 


641 


1310 


TCTYKYLMGWIRGRRSRHSWEMSEFHNYNL 

DLKKSDFSTRWQKQRCPWKSKCRENASPFF 

FCCFIAVAMGlRFIIMVArWSAVFLNSLFNQEV 

QIPLTESYCCPCPKNWICYKNNCYQFFDESKN 

WYESQASCMSQNASLLKVYSKEDQDLLKLV 

KSYHWMGLVHIPTNGSWQWEDGSILSPNLLT 

DEMQKGDCALYASSFKGYIENCSTPNTY1CM 

QRTV 


867 


2217 


A 


7288 


151 


396 


SDCIIEAFGSNGPDFWFFRYWSP^LFRQQVVFl 
MPFFQTLWLMNANRFCSIFTTTNVANNCWW 
TPYHCWLSVWCRCESHGI 


868 


2218 


A 


7298 


3 


272 


PDTVIGGRGSGGKEFGRWVLW* VFE*RLGTP 
KGSCPAGGSRMVSESD* EGRGC* AS YPCAC* 
AGS* WR* GSRPAGRGTPPRSLSHARPP 


869 


2219 


A 


7332 


1223 


332 . 


PRRD AEDRDESCLNP AFPIGLLHPN S VNSMAR 

FLTLCnVlXLLGPGLLATVRAECSQDCATCS 

YRLVRP ADCNFLAC VMECEGKLP SLKJ WETC 

KELLQLSKPELPQDGTSTLRENSKPEESHLLA 

KRYGGFMKRYGGFMKKMDELYPMEPEEEA 

NGSEILAKRYGGFMKKDAEEDDSLANSSDLL 

KELLETGDNRERSHHQDGSDNEEEVSKRYGG 

FTvlRGLKRSPQLKEKAKELQKRYGGFMRRVG 

PQKW*MTSPQNRYGGFLKRFAEALPSDEEGE 

SYSKEVPEMEKRYGGFMRF 


870 


2220 


A 


7382 


216 


1018 


EIHQRLTERTQFLDESRICNPNS*QANLLRGGG 

AGQGRGREGAESGGSRGEGPGSDGRLPATGD 

FWSPRSQRRGCCGRRAPRPEAMENGAVYSPT 

TiiJcaJrGP AKGPKiGLAAY r r MGRLr LLKR VL 

KGLQLLLSLLAFICEEVVSQCTLCGGLYFFEF 

VSCSAFLI^LLILIVYCTPFYERVDTTKVKSSD 

FYITLGTGCVFLIASIIFVSTHDRTSAEIAArVF 

GFIASFMFIXDFITMLYEKRQESQLRKPENTT 

RAEALTEPLNA 


871 


2221 


A 


7403 


3 


393 


SCAMCSGLL*LLLPIWLSWTLGTRGSEPRSVN 
DPGNMSFVKETVDKLLTGFRCFREREAAPRR 
ALRGAALPGESEAGDPESLRSSVNADWIQYS 
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DLWEAEVSTPRCEAGFCXJECFRTPGNQEKDG 
rriL ! 


872 


2222 


A 


7413 


1061 


359 


FVDIVSWEFPHCPEARFPAQHGQDSKRLTLC 
JruUS'PQAJ LHLDKMRVSAbP I KEIQVKKYK. 
CGLKPCPANYFAFKICSGAANVVGPTMCFED 
RMIMSFV10<frrVGRGDflALVNGTT 
KAFDMYSGDVMHL\TCFLKEIPGGALVLVAS 
YDDPGTKMNDESRKLFSDLGSSY AKQLGFRD 
SWVFIGAKDLRGKSPFEQFLKEQPQTQNKYE 
GWPELLEMEGCMPPKPF 


873 


2223 


A 


7429 


2242 


2394 


ILKCAGHGGSCL* SQHFGRLRWEDRLRLG VQ 
DriPGQnCtilrSLLKIEKJU-r 


874 


2224 


A 


7468 


146 


894 


PCTSCVLWATLHLPASTRKAPQAJECGMISITE 
W QKJU V Oil GFGlrriLFGTLL Y FD S VLL Ar UN 
IXFLTGLSUIG1JUCTFWFFFQRHKLKGTSFLL 

nnVUTVI T PWPl T n\>TPT FTVfJTTPCT WTiJTWM 
VJVJY VlVLl^WJrLJAJMrJLCJ lUTf oLfKurrrV 

AFGFLGNVCNPFLGALFRRLQGTSSMV* KTE 
MSSLNLDHWLKGAKREEWEPPPQSPALTHSP 
TYPGPPQVQKERNGAEQLTSNPQVDSRGCQE 
AEMQTPRRLG WG WYHTLTL YL WEEK 


875 


2225 


A 


7498 


91 


251 


GEKPVPTWLQDEAGQWIXGFVAQPWGWPG 
SERHEP* HGG VLFRLGPSAPPGKL 


876 


2226 


A 


7544 


403 


587 


YSCLCFIJFKHJTSFKN S VHI W1XJTVVHA YNFN 
ILGGQGG\V1A*GQEFKTSLGNTVRPCLYK 


877 


2227 


A 


7566 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGC 

>T'l'»T7TNT/f TT \ T A 1 T\ 1"\"V T A O 1 1 FT ft X 1 I'll »■ TfA\ I l'W»l 

TFKDKVLVAARRKASAVVLYNEERYGNITLP 

MSHAGTGNIVVIMISYPKGREILELVQKGIPV 

TMTIGVGTRHVQITISGQSVVFVAIAFITMMII 

SLAWUFYYIQRFLYTGSQ1GSQSHRKETKKVI 

GQLLLHTVKHGEKGIDVDAENCAVCIENFKV 

KDHRILPCKH1FHRICIDPWLLDHRTCPMCKL 

DVIKALGYWGEPGDVQEMPAPESPPGRDPAA 

NLSLALPDDDGSDESSPPSASPAESEPQCDPSF 

KGDAGENTALLEAGR5DSRHGGPIS 


878 




A 


7586 


315 


1232 


ERSIXCKVD\01WIYVSEGTKTQRRHRQGSLR 
RGRMQAACWYvlJlXQPTVYLVTC^ 

nifOT?1 T VC/^CCVCTT yumn'DP PtmT CTCDT r c 

ui^£.LLlvboboKb 1 LJsJtiL WI bbbrU^LMbKLLb 
QTFRGKENDTDLDLRYDTPEPYSEQDLWDW 
LRNSTDLQEPRPRAKRRPIVKTGKFKKMFGW 
GDFHSNIKTVKLmUTGKIVDHGNGTFSVYF 
RHNSTG^GNVSVSLVPPTKIVEFDLAQQTVID 
AKDSKSFNCRIEYEKVDKATKNILQ^YDPSK 
TCY QEQTQSHVSWLCSKPFKVICIYISFYSTD 


879 


2229 


A 


7605 


479 


391 


TESWKLKWWSPTCLDQLNGSAPGNVFIHG 


880 


2230 


A 


7612 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPG 
GGSRGRSDRGSGQGDSLYPVGYLDKQVPDTS 
VQETDRILVEKRCWDIALGPLKQIPMNLFIMY 
MAGNTISIFPTMMVCMMAWRPIQALMAISAT 
FKMLESSSQKFLQGLVYLIGNLMGLALAVYK 

LL 


881 


2231 


A 


7615 


291 


1452 


SPQKTMRSHTTIMTTTSVSSWPYSSHRMRFIT 

NHSDQPPQNFSATFNVTTCPMDEKLLSTVLTT 

SYSVII^GLVGNIIALYmGIHRKRNSIQiYL 

LNVAIADLIXIFCIJFIUMYHINQNKWTLGVIL 

CKWGTLFYMNMYISULLGFISLDRY1KINRSI 

QQRXAITTKQSIWCCIVWMI^LGGFLTMIIL 

TLKKGGHNSTMCFHYRDKHNAKGEAIFNFIL 
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VVMFWLIH-LIII^YIKIGK>a,UUSKKRSKFTO 
SGKY ATTARN SFI VLnFTICFVPYHAFRFIYISS 
QLNVSSCYWKEIVHKTNEIMLVLSSF^ 
VMYFLMSSN1RKIMCQLLFRRFQGEPSRSEST 
SEFKPGYSLHDTSVAVKIQSSSKST 


882 


2232 


A 


7617 


67 


379 


RQMA1XKANKI)LISAGLKEFSVLLNQQVFND 
PLVSEEDMVTVVEDWMNTYINYyRQQVTGE 
PQERDKALQELRQELNTIANPFLAKYRDFLK 
SHELPSHPPPSS 


883 


2233 


A 


7622 


400 


215 


KVKTCRYNPKYSAANDTGFVDIPSREKDLAK 
AVATVGPISVAVGASHVFFQFYKKGKHLSS 


884 


2234 


A 


7638 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQ 
QHVKSVTCPCEYLRKVSECRQMGPGALEQFP 
GLSCHTSHSG 


885 


2235 


A 


7642 


201 


455 


P S RGKMELEAMSRYTSP VNPA VFPHLTVVLL 
AIGMITTAWFFVYEVTSTKYTRDrraELLISL 
VASLFMGFGVLFLLLWVGIYV 


886 


2236 


A 


7692 


61 


569 


APENPFSRQHFNSETKVKLSLKTGrWLGNHA 
HLGEHFSTHHELGLSGKVVGFLVKNILEVIRN 
GGMETRHPGKVS S WFHRWDSRAEQHNHAE 
HHEDVPQGDEDSKVSEAQQEFPDWTCAGLP 
GLLPKALRVLLFQLKV QHRPGKQQRPEQQD 
VSDHRYGRSVRQNRK 


887 


2237 


A 


7693 


85 


315 


NPGCCLPVAMRTSYLLLFTLCLLLSEMASGG 

NFLTGLGHRSDHYNCVSSGGQCLYSACPIFTK 

IQGTCYRGKAKCCK 


888 


2238 


A 


7702 


242 


1298 


APSHRRRYLSPSRSAGQLGNMALERLCSVLK 

VLLITVLWEGIAVAQKTQDGQNIGIKHIPAT 

QCGIWVRTSNGGHFASPNYPDSYPPNKECIY1 

LEAAPRQRIELTFDEHYYIEPSFECRFDHLEVR 

DGPFGFSH.IDRYOGVKSPPLIRSTGRFMWIKF 

SSDEELEGLGFRAKYSFIPDPDFTYLGGILNPIP 

DCQFELSGADGIVRSSQVEQEEKTKPGQAVD 

CIWTIKATPKAKIYLRFLDYQMEHSNECKKNF 

V A VYDG S S SIENLKAKFCSTVANDVMLKTGI 

GVIRMWADEGSRLNRFRMLFTSFGGASPAQA 

ALSFCHSNMCINNSLVCNGVQNCAYPWDEN 

HC 


889 


2239 


A 


7707 


185 


2911 


CHY1MNPSTHHPASAGGSILGLFDFFGLGLGE 

MTMDALLARLKLLNPDDLREEIVKAGLKCGP 

rrSTTRFIFEKKLAQALLEQGGRLSSFYHHEA 

GVTALSQDPQRILKPAEGNPTDQAGFSEDRDF 

GYSVGLNPPEEEAVTSKTCSVPPSDTDTYRAG 

ATASKEPPLYYGVCPVYEDVPARNERIYVYE 

NKKEALQ AVKMDCG SRFKAFSTREDAEKFAR 

GICDYFPSPSKTSLPLSPVKTAPLFSNDRLKDG 

LCLSESETVNKERANSYKNPRTQDLTAKLRX 

AVEKGEEDTFSDLIWSNPRYUQSGDNPTR^Q 

EGCRYhTVMHVAAKENQASICQLTLDVLENP 

DFMRLMYPDDDEAMLQKRIRYVVDLYLNTP 

DKMGYDTPLHFACKFGNADVWVLSSHHLI 

VKNSRNKYDKTPEDVICERSKNKSVELKERIR 

EYLKGHYYVPLLRAEETSSPVIGELWSPDQTA 

EASHVSRYGG SPRDP VLTLRAF AGPLSPAKAE 

DFRKLWKTPPREKAGFLHHVKKSDPERGFER 

VGRELAHELGYPWVEYWEFLGCFVDLSSQE 

GLQRLEEYLTQQEIGKKAQQETGEREASCRD 

KATTSGSNSISVRAFLDEDDMSLEEDCNRQNA 

ARNN SPPTVGAFGHTRCSAFPLEQEADLIEAA 
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EPGGPHSS RNGLCHPLNHSRTLAGKRPKAPR 

GEEAHLPPVSDLTVEFDKLNLQNIGRSVSKTP 

DESTKTKDQILTSRINAVERDLLEPSPADQLG 

NGHRRTESEMSARIAKMSLSPSSPRHEDQLEV 

TREPARRLFLFGEEPSKLDQDVLAALECADV 

DPHQFPAVHRWKSAVLCYSPSDRQSWPSPAV 

KGRFKS QLPDLSGPHS YSPGRNSVAGSNPAKP 

GLGSPGRYSPVHGSQLRRMARLAELAAL 


890 


2240 


A 


7711 


360 


269 


RHMPVIPALWEAEVGGLLEPRSSRSAWATE 


891 


2241 


A 


7721 


61 


1175 


KIJ'WEPSFUKMQIIRHSEQTLKTALISKNPVL 

VSQYEKLDAGEQRLMNEAFQPASDLFGPITL 

HSPSDWITSHFEAPQDFEQFFSDPYRKTPSPN 

KRSIYIQSIGSLGNTRIISEEYIKWLTGYCKAYF 

YGIJIVKLLEPWVSVTRCSFRVNENTHNLQIH 

AGDILKFLKKKKPEDAFCVVGITMIDLYPRDS 

WNFVFGQASLTDGVGIFSFARYGSDFYSMHY 

KGKVKKLKKTSSSDYSIFDNYYIPEITSVLLLR 

SCKTLTHEIGHIFGLRHCQWLACLMQGSNHL 

EEADRRPLNLCPICLHKLQCAVGFSIVERYKA 

LVRWEDDESSDTPGATPEHSHEDNGNLPKPV 

EAFKEWKEWIIKCLAVLQK 


892 


2242 


A 


7723 


2 


1650 

<• 


SAPTAPARPCRAERGSGGGMLALLAASVALA 

VAAGAQDSPAPGSRFVCTALPPEAVHAGCPL 

PAMPMQGGAQSPEEELRAAVLQLRETWQQ 

KETLASARAIRELTGKLARCEGLAGGKARGA 

GATGKDTMGDLPRDPGHWEQLSRSLQTLK 

DRLESLEPLPAMPMQGGAQSPEEELRAAVLQ 

LRETWQQKETLASARAIRELTGKLARCEGL 

AGGKARGAGATGKDTMGDLPRDPGHWEQ 

LSRSLQTLKDRLESLEHQLRANVSNAGLPGD 

FREVLQQRLGELERQLLRKGAELEDEKSLLH 

NETS AHRQKTESTLN ALLQRVTELERGN S AF 

KSPNAFKVSLPLRTNYLYGKIKKTLPELYAFT 

ICLWLRSSASPGMGTPFSYAVPGQANEIVLIE 

WGNNPIELLINDKVAQLPLFVSDGKWHHICV 

TWTTRDGMWEAFQDGKXLGTGENLAPWHPI 

KPGGVLILGQEQDTVGGRFDATQAFVGELSQ 

FNIWDRVLRAQEIVNIANCSTNMPG>roPWVD 

NNVDVFGGASKWPVETCEERLLDL 


893 


2243 


A 


7729 


3554 


2419 


LTAGTAMNYPLTLEMDLENLEDLFWELDRL 

DNYNDTSLVENHLCPATEGPLMASFKAVFVP 

VAYSLIFLLGVIGNVLVLVILERHRQTRSSTET 

FLFHLAVADLLLVFILPFAVAEGSVGWVLGTP 

LCKTVIALHK VNFYCS SLLLACIAVDRYLATV 

HAVHAYRHRRLLSIHTTCGTIWLVGFLLALPEI 

LFAKVSQGHHNNSLPRCTFSQENQAETHAWF 

TSRFLYHVAGFLLPMLVMGWCYV GWHRLR 

QAQRRPQRQKAVRVAILVTSIFFLCWSPYHIV 

IFLDTLARLKAVDNTCKLNGSLPVAITMCEFL 

GLAHCCH^NPMLYTFAGVKFRSDLSRLLTKLG 

C I Y"JT> A Q1 f^CM TTpC\irD T> O CI C"pCT7KI A TC7 T*T*T7 
C 1 VJr /\olA^ \lLJ:r o W xvJvool^oiloJEJHAl oLt 1 1 r 


894 


2244 


A 


7738 


670 


287 


FVTRAGRWGAGARVRGGAGGMASGAARWL 
VLAPVRSGALRSGPSLRKDGDVSAAWSGSGR 
SLVPSRSVIVTRSGAILPKPVKMSFGLLRVFSI 
VIPFLYVGTLISKNFAALLEEHDIFVPEDDDDD 

D i 


895 


2245 


A 


7753 


119 


278 


APYAHSQVHCLDKVCGLLPFUSTPEVPDQFYR 
LWLSLFLHAGKEAPHCPRTRPL 


896 


2246 


A 


7754 


1 


372 


SPAWWNSQQRVVSPFLALLTLEPTFHHLLPIM 
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QVSTAAlJV\a.IXTMALCNQVl^APUVADTPT 
ACCFSYTSRQIPQNFIADYFETSSQCSKPSVIFL 
TKRGRQVCADPSEEWVQKYVSDLELSA 


897 


2247 


A 


7761 


1725 


445 


RPRRRGTHHFSCVLG SFR VSAMFPR V STFLPL 

RPl^IlHPLSSGSPETSuAAAJN^LTVRHGTVRY 

RSSALLARTKNN1QRYFGTNSV1CSKKDKQSV 

RTEETSKETSESQDSEKENTKKDLLGIIKGMK 

VELSTVNWTTKPPKRRPLKSLEATLGRLRRA 

1 c i ArKJUubrLbPEL V AAAS A V ADSLPFDKQ 

TTKSELLSQLQQHEEESRAQRDAKRPK1SFSNI 

ISDMKVARSATARVRSRPELR1QFDEGYDNYP 

GQEKTDDUCKXKNIFTGKRIWDMMAVTKE 

APETDTSPSLWDVEFAKQLATVNEQPLQNGF 

E>aLl{l w I JfLbOKJL Wi^rlr^NtAOrUUDOSEFH 

EHIFLEKHIJBSFPKQGPIRHFMELVTCGLSKNP 

YLSVKQKVEHIEWrTlrTiTKEKKDILKJESNlQF 

KLRPWKFLFRNN 


89S 


2248 


A 


7775 • 


85 


496 


SCQTTQPPAQSCSTGTMRIMLLFTAILAFSLA 
QSFGAVCKEPQEEWPGGGRSKRDPDLYQLL 
v^KLrJ^HbbLbvjL.LKALi>l^Ai> I UPKESTSPEK 
RDMHDFFVGLMGKRSVQPDSPTDVNQENVP 
SFGILKYPPRAE 


899 


2249 


A 


7785 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFI 

FSKSMNESMKNQKEFMLMNARLQLERQLIM 

QSEMRERQMAMQIAWSREFLKYFGTFFGLA 

AISLTAGAIKKKKPAFLVPIVPLSFILTYQYDL 

G Y G TLLERMKGEAEDILETEKS KLQLPRGMIT 

FESIEKARKEQSRFFIDK 


900 


2250 


A 


7789 


1465 


300 


VWLPLKS YKIRSPSLHCQCEEFREEFLFS SLQE 

GRDKDTFSKMAMVSEFLKQAWFIENEEQEY 

VQTVKSSKGGPGSAVSPYPTFNPSSDVAALH 

KAIMVKGVDEATHDILTKRNNAQRQQIKAAY 

LQETGKi , LX)iniJUCALTGHLEEVVL 

AQFDADELRAAMKGLGTDEDTLIEILASRTN 

KEIRDINRVYREELKRD1AKDITSDTSGDFRN 

AliSLAKGDRSEDFGVNEDLADSDARALYEA 

GERRKGTDVNVFhnTLTTRSYPQLRRVFQKY 

TKYSKHDMNKVLDLELKGD1EKCLTAIVKCA 

TSBCPAFPAEK1J1QAMKGVGTRHKAL1RJMVS 

RSETOM>miKAFYQKJvIYGISLCQAILDETKGD 

YEKILVALCGGN 


901 


2251 


A 








V t^iiryKAKAvAKAr aMU VJLXTQRTLLSLVL 

AULiFPSMASMAAIGSCSKEYRVLLGQLQKQT 

DLMQDTSRLLDPYIRIQGLDVPKLREHCRERP 

GAFPSEETLRGLGRRCFLQTLNATLGCVLHRL 

ADLEQRLPKAQDLERSGLNIEDLEKLQMARP 

NILGIJRNNiyCMAQLU)NSDTAEPTKAGRGA 

SQP1TTPTPASDAFQRKLEGCRFLHGYHRFMH 

SVGRVFSKWGESPNRSRRHSPHQALRKGVRR 

TRPSRKGKRLMTRGQLPR 


902 


2252 


A 


7802 


2 


721 


TAARRROlCfiTAARRI OKGTA ARRROKHTA A 
ItRRQKGTAAJO^QKGTAARRRQKGTAARRR 
QKGTAARRRQKGTAARIUHJKGTAARRRQKG 
TAARRRQKGTAARRRQKGLAIASRGCPCASR 
AGGVRGAGSRLRAMAPKVFRQYWDIPDGTD 
CHRKAYSTTSIASVAGLTAA.A.YRVTLNPPGTF 
LEGV AK VGQ YTFTAAAVG AVFGLTTCI S AHV 
RiKPDDPU^YrTXKJCAGGLTLGARTHNYGIG 
AAACVYFGIAASLVKMGRLEGWEVFAKPKV 
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SEQ ID 

nucl- 
eotide 
seq- 
uence 


SEQ ID 
"Kin* rtf 

peptide 
seq- 
uence 


Met 

II UU 


SEQ 

JUL/ IN W. 

in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond] 

ng to first 

amino add 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanme OCysteine, 
i^/vsparuc Aciu, j^^jiuiamic acicl, 
F=Phenylalanine, CHGlycine, R=Histidine, 
I«*Isoleucine, K=Lysine, L=Leucine, 
M=Methioninc, N«Asparagine, P=Proline, 
QOlutamine, R=Arginine, S==Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosme, X=Unknown, *=Stop codon, 

f~— JJUaolOlC QUwOIUQC UC1CUUD, V— JJU531U1C 

nucleotide insertion 


903 


2253 


A 


7807 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMA 

VSTVFSTSSUS^I^SRHSLLSPLLSVTSFRRFY 

RGDSOTDSQKDMIEIPLPPWQERTDESIETKR 

ARIXYESRKRGMLENCILLSLFAKEHLQHKfr 

EKQLNLYDRLINEPSNDWDIYYWATEAKPAP 

EIFENEX^MALLRDFAKNKNK^RLRAPDL^ 

LFEKPR 






A 

A 


■791 a 


An 




vAUKALvxHJLJb i OAvjD V AAALr AKKFPRbLLG 

AGARLTGWTMNVFRBLGDLSHLLAMILLLGK 

IWRSKCCKGISGKJSQnJALVFTTRYLDLFTNF 

ISIYKTVMKVVnJX^YVTVYM^ 

DSENDTFRLEFII^WVIGI^FL^NYSFTLLEIL 

WTFSIYLESVAlLPQLFMISKTGEAETirrHYL 

TTTTf rij vi> A T VI A VTWTD D Vr*T17XTUVT*f"\T A W\/C 

rrLuLYKALlLAjNWlKKlV^ 1 JbNr YLlylA V 

GWQTIFYCDFFYLYVTKGRSWDDSNADTGL 
RSYSS1 


905 


2255 


A 


7817 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEA 

QTBMWTLERKLEAKMIKEESDYHDLESVVQ 

QVEQNLELMTKRAVKAENHVVKLKQEISLL 

QAQVSNFQRENEALRCGQGASLTWKQNAD 

VALQNLRWMNSAQASIEQLVSGAETLNLVA 

EILKSIDRISEVKDEEEDS 


906 


2256 


A 


7822 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDAL 

LSDLETTTSHMPRSGAPKERPAEPLTPPPSYG 

HQPQTGSGESSGASGDKDHLYSTVCKPRSPK 

PAAPAAPPFSSSSGVLGTGLCELDRLLQELNA 

TQFNTTDEIMSQFPSSKVASGEQKEDQSEDKK 

RPSLPSSPSPGLPKASATSATLELDRLMASLSD 

FRVQNHLPASGPTQPPWSSTNEGSPSPPEPTG 

KuaLDTMLuLLQSDJLbKKG Vr TQAKGLCG SC 

NKPIAGQVVTALGRAWHPEHFVCGGCSTAL 

nn CQiTxrcvrvi a 'xycr > 'ovr r vwx> ccdd fv , i?r r xTr*DT 
uuoorr rJsJJ\j/\r r K^rcA^ i r JbKr or KLAjr UN 1 

RHKMVTALGTHWHPEHFCCVSCGEPFGDEG 

FHEREGRPYCRRDFLQLFAPRCQGCQGPILDN 

YISALSALWHPDCFVCRECFAPFSGGSFFEHE 

GRPLCENHFHARRGSLCATCGLPVTGRCVSA 

LGRRFHPDHFTCTFCLRPLTKGSFQERAGKPY 

CQPCFLKLFG 


907 


2257 


A 


7828 


1792 


1671 


F1YVNQSFAPSPDQEVGTLYECFGSDGKLVLH 
YCKSQAWG 


908 


2258 


A 


7842 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLG 
SLQPPPSGLKQSSHLSLSSSWDFRHAPTHPET 
YTCTKMIEMEQAEAQLAELDLLASMFPGENE 

LI V MJJV^lrA VAc.LKIJL>lbN,K. 1 MJbuKooK V Yr I J. 

NMNLDVSDEKivlAMFSLACILPFKYPAVLPEI 

TVT?QVT T QPCnfYTPlT XTTT»T TAUT rWUHlinTWT 

C^NATEWVREHASGYVSRDTSSSPTTGSTVQ 
SVDLIFTRLWIYSHHnmCXRKNILEWA}^ 
SLSGFSMPGKPGWCVEGPQSACEEFWARLR 
KLNWKRiLIRHREDlPFDGTNDETERQRKFSIF 
EEKVFSVNGARGNHMDFGOLYOFLNTKGCfi 
DVFQMFLWV 


909 


2259 


A 


7870 


3067 


2923 


EGICVyTFiTVHMYTRTCMHTYPYMYM^ 
LISSEBLLPSKYLFESK 


910 


2260 


A 


7884 


212 


4874 


GALTWSHPLLAVCPQGVWLGSTPSGSPALLP 
PSHRVNAEPGCVVTNACASGPCPPHANCRDL 
WQTFSCTCQPGYYGPGCVDACLLNPCQNQG 
SCRHLPGAPHGYTCDCVGGYFGHHCEHRMD 
QQCPRG WWGSPTCGPCN CD VHKGFDPNCNK 
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peptide 
seq- 
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nucleotide 
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to last amino • 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanme OCysteine, 
D=Asparbc Acid, E-Glutamic Acid, 
F-Phenylalaninc, G-Grycme, H-HIstidine, 
I=Isoleucine, K=Lysine» L=Leucine, 
M=Methionine, N=Asparagine > P=Proline, 
Q=Ghrtamine, R=Arginine, S^erine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 












• 


TNGQCHCKEFHYRPRGSDSCLPCDCYPVGST 

SRSCAPHSGQCPCRPGALGRQCNSCDSPFAEV 

TASGCRVLYDAC3>KSLRSGVWWPQTKFGVL 

ATVPCPRG ALGLRGAGAA VRLCDEAQG WLE 

PDLFNCTSPAFRELSLLLDGLELNKTALDTME 

AKIOAQRLREVTGHTDHYFSQDVRVTARLL 

AHLLAFESHQQGFGLTATQDAHFNENLLWA 

GSALLAPETGDLWAALGQRAPGGSPGSAGLV 

RHLEEYAATLARNMELTYLhTPMGLVTPNIML 

SIDRMEHPSSPRGARRYPRYHSNLFRGQDAW 

DPHTHVLLPSQSPRPSPSEVLPTSSSIENSTTSS 

VVPPPAPPEPEPGISIIILLVYRTLGGLLPAQFQ 

AERRGARLPQNPVMNSPVVSVAVFHGRNFLR 

GELESPI SLEFRLLQTANRSKAICV QWDPPGLA 

EQHGVWTARDCELVHRNGSHARCRCSRTGT 

FGVLMDASPRERLEGDLEIXAVFTHVVVAVS 

VAALVLTAAILLSLRSUCSNVRGIHANVAAA 

LGVAELLFLLGIHRTHNQLVCTAVVIIJLHYFF 

LSTFAWLFVQGLHLYRMQVEPRNTORGAMR 

FYHALGWGVPAVLLGLAVGLDPEGYGNPDF 

CWISVHEPUWSFAGPVVLVIVMNGTMFLLA 

ARTSC STGQREAKKTS ALTLRS SFLLLLL VS A 

SWLFGLLAVNHSIl^FHYIJHAGLCGLQGLAV 

LLLFCVLNADARAAWMPACLGRKAAPEEAR 

PAPGLGPGAYNNTALFEESGLIRITLGASTVSS 

VSSARSGRTQDQDSQRGRSYLRDNVLVRHGS 

AADHTDHSLQAHAGPTDLDVAMFHRDAGA 

DSDSDSDLSLEEERSLSIPSSESEDNGRTRGRF 

QRPLCRAAQSERLLTHPKDVDGNDLLSYWPA 

LGECEAAPCALQTWGSERRLGLDTSKDAAN 

NNQPDPALTSGDETSLGRAQRQRKGILKNRL 

QYPLVPQTRGAPELSWCRAATLGHRAVPAAS 

YGRIYAGGGTGSLSQPASRYSSREQLDLLLRR 

QLSRERLEEAPAPVLRPLSRPGSQECMDAAPG 

RLEPKDRGSTLPRRQPPRDYPGAMAGRFGSR 

DALDLGAPREWLSTLPPPRRTRDLDPQPPPLP 

LSPQRQLSRDPLLPSRPLDSLSRSSNSREQLDQ 

VPSRHPSREALGPLPQLLRAREDSVSGPSHGP 

STEQLDDLSS1LASFNSSALSSVQSSSTPLGPHT 

TATPSATASVLGPSTPRSATSHSrSELSPDSEPR 

DTQALLSATQAMDLRRRDYHMERPLLNQEH 

LEELGRWGSAPRTHQWRTWLQCSRARAYAL 

LLQHLPVLVWOJ>RYPVRDWLLGDLLSGLSVA 

IMQLPQGLAYALLAGLPPVFGLYSSFYPVFIY 

FLFGTSRHISVESLCVPGPVDT 


911 


2261 


A 


7890 


21 


806 


EFGTSRS SRSMAEDLGLSFGETAS VEMLPEHG 

SCRPKARSSSARWALTCCLVLLPFLAGLTTYL 

LVSQLRAQGEACVQFQALKGQEFAPSHQQV 

YAPLRADGDKPRAHL1WRQTPTQHFKNQFP 

ALHWEHELGL AFTKNRMNYTNKFl^ GD 

YFIYSQVTTRGMTSECSEIRQAGRPNKPDSrrV 

VI 1 Jvv l Do YrJbr lyJLrL-Mul KJaVOJbvuSN Wry 

PIYLGAMFSLQEGDKLMVNVSDISLVDYTKE 

DKTFFGAFLL 


912 


2262 


A 


7891 


1263 


in 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFL 
LILALGQAVQFQEYVFLQFLGLDKAPSPQKFQ 
PVPYIUGCIFQDREAAATTGVSRDLCYVKELG 
VRGNVLRFLPDQGFFLYPKKISQASSCLQKLL 
YFr^SAIKEREQLTLAQLGLDLGPNSYYNLGP 
ELELALFLVQEPPIVWGQTTPKPGKMFVLRSV 
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SEQ ID 

nucl- 
eotide 
seq- 
uence 


SEQ ID 

xrry rvf 

peptide 
seq- 
uence 


Met 

DUU 


SEQ 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
i^ASparnc aciq, t^vriutamic aciq, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, 
M s = £ Methionine, N*Asparagine, P*=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T«Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, j 
/— jx/ssi Die nucieouuc aeieuon, v=possit>ie 
nucleotide insertion 














PWPQGAVHFNLLDVAXDWNDWRKNFGLFL 

EILVKEDRDSGVNFQPEDTCARLRCSLHASLL 

VVTUsTOQCHPSRKRRAAIFW^ 

RHQLFIhffTU^I^WHKWIIAPKGFMANYCHGE 

CPFSLTISLNSSNYAPMQALMHAVDPEIPQAV 

aPTKLSPISMLYQD>TNDNVILRHYEDMVVD 

ECGCG 






A 

A 




13 


9 AO 


AoKLrKQjr UCO ADMKriXGLLLVFAGCI h AL 

YLLSTRLPRGRR1X3STEEAGGRSLWFPSDLAE 

JLKXlL/O t VL-Kb Y KKbHl^ A i VrLLrtAjAY.LYK.v2 

GFAIPGSSFLNVLAGALFGPWLGLLLCCVLTS 

VGATCCYLLSSIFGKQLWSYFPDKVALLQR 

KVEE>mNSIJTFIJLJ 7 lJ^ 

LNIPIVQFFFSVLIGLIPYNFICVQTGSILSTLTS 

l^ALFSWDTVFKLLAIAMVALIPGTTJKXFSQ 

KHLQLNETSTANHIHSRKDT 


Old 




A 
A 




fil < 




KouW V W WL I rLLrAL WbAv^ I tObLRrEVKN 
RLSNJTRPFFSKKKKILV 


915 


2265 


A 


7909 


3 


641 


HASGPGGLLRRRRGSGANMPVARSWVCRKT 

YVTPRPJPFEKSRLDQELKLIGEYGLRNKREV 

WRVKFTlJUGRKAARELLTLDEKDPRRLFEG 

NALLRRLVRIGVLDEGKMKLDYTLGLKIEDFL 

ERKLQTQVFKLGLAKSIHHAHVL1QQCHIRVR 

EQVV>rajFTVRLDSQKiriDFSLCFPIGVANPS 

HVKRKNASKGQGGAGARDDEEEE 


916 


2266 


A 


7914 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHAC 

QVLILKHTHASLSLPSCQECFPSSIPSASHMVS 

nrrirrr 6rR W LrvJI rEGLrAASr CGPGrRSCF S 

SILFTGDS WGMLACLCTVL WHLPA VPALNRT 

GDPGPGPSIQKTYDLTRYLEHQLRSLAGTYLN 

YLGPPFNEPDFNPPRLGAETLPRATVDLEVW 

RSLNDKXRLTQNYEAYSHLLCYLRGLNRQAA 

TAELRRSLAHFCTSLQGLLGSIAGVMAALGY 

PLPQPLPGTEPTWTPGPAHSDFLQKMDDFWL 

LKELQTWLWRSAKDFNRliCKKMQPPAAAVT 

LHLGAHGF 


917 


2267 | 


A 


7921 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAHTCRL 

HQYDGSIWIQNPARQTLFFNGTRALKDERFQ 

LEEFSPRRVRIRLSDARLEDEGGYFCQLYTED 

THHQIATLTVLVAPENPVVEVREQAVEGGEV 

JiL5CL VPRbRrAA rLRW YRDRKELKGVSSSQ 

ENGKVWSVASTVRFRVDRKDDGGIDCEAQN 

QALPSGHSKQTQYVLDVQYSPTARIHASQAV 

VREGDTLVLTCAVTGNPRPNQIRWNRGNESL 

PERAEAVGETLTLPGLVSADNGTYTCEASNK 

HGHARALYVLWYGESRLRPTEGGGGAPDP 

GA WEAQTS VP YATV GGILALLVFLIICVL V G 

MVWCSVRQKGSYLTHEASGLDEQGEAREAF 

LNGSDGHKRKEEFFI 


918 


2268 


A 


7938 


3 


2653 


RRRLPPASPPSSSVSSSLSPSAWMACRWSTK 
ESPRWRSALLLLFT AGVYfrNfxAT AFH<?FMVT-r 

ISGVSTACGETPEQIRAPSGHTSPGWPSEYPAK 

INCSWFlRANPGEirnSFQDFDIQGSRRCNLD 

WLTIETYKNIESYRACGSTIPPPYISSQDHIWIR 

FHSDDNISRKGFRLAYPSGKSEEPNCACDQFR 

CGNGKOPEAWKCNNMDECGDRSDEEICAKE 

ANPPTAAAFQPCAYNQFQCLSRFTKVYTCLP 

ESLKCDG^OJDLGDEIDCDWTCGQWLKY 

FYGTFNSPNYPDFYPPG SNCTWLIDTGDHRK. 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutaraic Acid, 
F-Phenylalanine, G-Glycine, H*=Histidine, 
Klso leucine, K=Lysine, L«=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=GJutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A a possible nucleotide deletion, V-possiblc 
nucleotide insertion 














VnJlFTDFKLDGTGYGDYVKJYDGLEEN^ 

LLRVLTAFDSHAPLTWSSSGQIRVHFCADKV 

NAARGFNATYQVDGFCLPWEIPCGGNWGCY 

TEQQRCDGYWHCPNGRDETNCTK1CQKEEFP 

CSRNGVCYPRSDRCNYQNHCPNGSDEKNCFF 

CQPGNFHCKNNRCVFESWVCDSQDDCGDGS 

DEENCPVIVPrnvrTAAVIGSLICGLLLVIALG 

CTCKLYSLRMFERRSFETQLSRVEAELLRREA 

PPSYGQUAQGLIPPVEDFPVCSPNQASVLENL 

RLAVRSQLGFTS VRLPMAGRS SNI WNRIFNF A 

RSRHSGSLALVSADGDEWPSQSTSREPERNH 

THRSLFSVESDDTDTENERRDMAGASGGVAA 

PLPQKVPPTTAVEATVGACASSSTQSTRGGH 

ADNGRDVTSVEPPSVSPARHQLTSALSRMTQ 

GLRWVRFTLGRSSSLSQNQSPLRQLDNGVSG 

REDDDDVEMLIPISDGSSDFDVNDCSRPLLDL 

ASDQGQGLRQPYNATNPGVRPSNRDGPCERC 

GIVHTAQffDTCLE\^K>JETSDDEALLLC 


919 


2269 


A 


7951 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVAS 
GGWNDVACHTTT^YFMCEFDKKNM 


920 


2270 


A 


7953 


47 


572 


GGRASWPEQAKEPRREGHTDKQQTEDVLAA 

GLRCLPHLPAICARRMSPAFRAMDVEPRAKG 

VL1JEPFVHQVGGHSCVLRFNETTLCKPLVPRE 

HQFYETLPAEMRKFTPQYKGKSQLLEGLPHW 

RGDVRDRGHGRPWQPSLEPSLPPTXCFPSLSS 

FSSSWPSAQHLTPSVFNPW 


921 


2271 


A 


7957 


612 


812 


RSGRTVVTGIGYSKALQSSNRNTKSLLQNEF 

MMVYSFRALSFKESTWATFQHGGEATKSRSL 

SSTQ 


922 


2272 


A 


7967 


1443 


1660 


ENITEKWKElWMCRGNKKSCCWTFiKDRHLT 
VSCCKSKSGETLLICIFCSNLVGFFFFGIRGFSN 
WELVKPN 


923 


2273 


A 


7981 


1 


3023 


GSAPRAATAMARARPPPPPSPPPGLLPLLPPLL 

LLPLlJXPAGCRALEETIitfDTKWVTSELAWT 

SHPESGWEEVSGYDEAMNPIRTYQVCNVRES 

SQNNWLRTGFIWRRD VQR VYVELKFTVRD C 

NSIPNIPGSCKETFNLFYYEADSDVASASSPFW 

MEr^YVKVDTLAPDESFSRLDAGRVNTKVRS 

FGPLSKAGFYLAFQDQGACMSLISVRAFYKK 

CASTTAGFALFPETLTGAEPTSLV1APGTCIPN 

AVEVSVPLKLYCNGDGEWMVPVGACTCATG 

HEPAAKESQCRPCPPGSYKAKQGEGPCLPCPP 

NSRTTSPAASICTCHNNFYRADSDSADSACTT 

VPSPPRGVTSNVNETSLILEWSEPRDLGVRDD 

LLYNVICKKCHGAGGASACSRCDDNVEFVPR 

QLGLSEPRVHTSHLLAHTRYTFEVQAVNGVS 

GKSPLPPRYAAVNITTNQAAPSEVPTLRLHSS 

SGSSLTLSWAPPERPNGVILDYEMXYFEKSEG 

IASTVTSQMNSVQLDGLRPDARYWQVRART 

VAGYGQYSRPAEFETTSERGSGAQQLQEQLP 

LI VCtoA 1 AvjL Vr 'v V A VVV1A1 VCLRKQRHGS 

DSEYTBKLQQY1APGMKVYIDPFTYEDPNEA 

VREFAKEIDVSCVKIEEVIGAGEFGEVCRGRL 

KQPGRREVFVADCTLKVGYTERQRRDFLSEA 

SMGQFDHPOTRLEGVVTKSRPVMILTEFME 

NCALDSFLRLNDGQFTVIQLVGMLRGIAAGM 

KYLSEMNYVHRDLAARNILVNSNLVCKVSDF 

GLSRFLEDDPSDPTYTSSLGGKIPIRWTAPEAI 

AYRKFTSASDVWSYGIVMWEVMSYGERPY 
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location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F«Phenylalanine, G-Grycine, H=Histidine, 
Msoleucine, K=Lysinc, L^Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Ghitamme, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W-Iryptophan, 
i— tyrosine, A==UnKnown, *=Mop codon, 
A=possible nucleotide deletion, V=possible 
nucleotide insertion 














WDMSNQDVINAVEQDYRLPPPMDCPTALHQ 
LMIJ)CWVRDRNLRFKFSQIVNTLDKLIRNAA 
SIJCVIASAQSGMSQPIJLJDRTWDYTTTTTVGD 
w LUAUsJVluK i Jsxoi* V i>A\jr Aor UL V AQM 1 A 
EDUJUGVTLAGHQKKILSSIQDMRLQMNQT 

LrVQV 


924 


2274 


A 


7985 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNF 

QLMRELDQRTEDKKAEIDILAAEYISTVKTLS 

PDQRVERLQKIQNAYSKCKEYSDDKVQLAM 

l^I Y tM V L/JvJiiKJ<lX/AiJLAKr bAJyLKJyKMiiCi 

SDFESSGGRGLKKGRGQKEKRGSRGRGRRTS 

EEDTPKKKKHKGG 


925 


2275 


A 


7994 


447 


589 


LPCSFCAQCMSSFERVWLQQSHFHNPRWNSR 

CDTD /" , v/~ , /*ylivi mu/^\ rur* 


926 


2276 


A 


7996 


925 


582 


GPCKVCX:rrLAIMLQCHSFYRKDVQVEHPKS 
LNPKYSQIENFLSADMALKRKCLLSISDLDFW 
IWDAQPVGIMQTLQNLKKIPNPGCFWSQAFQI 
RDTQPILPLGGRYYITIRQ 




2Z77 


A 

A 




2 


353 


RJQRPLNSRSPNHSLFVK.A£LTAKQATN1KLSV 
CLLLVTLALCCYQANAEFCPALVSELLDFFFI 
SEPLFKLS1AKFDAPPEAVAAKLGVKRCTDQ 
MSLQKRSLIAEVLVKJLKKCSV 


928 


2278 


A 


8004 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAG 
ARGLRATYHRLLDKVELMLPEKLRPLYNHPA 
GPRTVFFWAPIMKWGLVCAGLADMARPAEK 
LSTAQSAVLMATGFIWSRYSLVIIPKNWSLFA 
VNFrWGAAGASQLFRIWRYNQELKAKAHK 


929 


2279 


A 


8007 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYP 

AGSLLRQSPQPRHTFYAGPRLSASASSKELLM 

KLRRKTGYSFVNCKKALETCGGDLKQAEIWL 

HKEAQKEGWSKAAKLQGRKTKEGLIGLLQE 

GNTTVLVEVNCETT)FVSRNLKFQLLVQQVAL 

GTMMHCQTLKDQPSAYSKGFLNSSELSGLPA 

GPDREGSLKDQLALAIGKLGENMILKRAAWV 

KVPSGFYVGSYVHGAMQSPSLHKLVLGKYG 

ALVIC3TSEQKTNIJEDVGRRLGQHVVGMAPL 

SVGSLDDEPGGEAETKMLSQPYLLDPSITLGQ 

YVQPQGVSWDFVRFECGEGEEAAETE 


930 


2280 


A 


8008 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKEL 
GLVPLTDDTSHAGPPGPGRALLECDHLRSGV 
PGGRRRKDWSCSLLVASLAGAFGSSFLYGYN 
LSWNAPTPYDCAFYNESWERRHGRPIDPDTL 
TLLWSVTVSIFAIGGLVGTLIVKMIGKVLGRK 
HTLLANNGFAISAALLMACSLQAGAFEMLIV 
GRFTMGIDGGVAI^VLPMYLSEISPKEIRGSLG 
QVTAMCIGVFTGQLLGLPELLGKESTWPYLF 
G VIWPA WQLL SLPFLPDSPRYLLLEKHNEA 
RAVKAFQTFLGKADVSQEVEEVLAESRVQRS 
IRLVSVLELLRAPYVRWQVVTVTVTMACYQL 
CGU^AJWYTNSIFGKAGffPAKIPYVTLSTGG 

TFTT AAVF^GT VTFWT frPPPT T IC^ClVm PF 
i-& l Lrtn v x okjLi v J-L*rxL» vjxnJnx JL>JLa \j\jr \jL,\yi\jL^r r 

GTLTITLTLQDHAPWVPYLSIVGILAnASFCSG 
PGGIPFTLTGEFFQQSQRPAAFIIAGTVNWLSN 
FAVGLLFPFTQKSLDTYCFLVFAnCITGAIYL , 
YFVLPETKNRTYAEISQAFSKRNKAYPPEEKI 
DSAVTDGKINGRP 


931 


2281 


A 


8009 


861 


300 


AAG A WS AMPKAKGKTRRQKFG Y S VNRKRL 
NRNAJUyCAAPRIECSHIRHAWDHAICSVRQNL 
AEMGLAVDPNRAVPLRKRKVKAMEVDIEER 
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SEQ ID 
NO: Ot 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 

seq- 
uence 


Met 
nod 


SEQ 
ID NU: 
in 

USSN 
09/496 

Ol A 

y i«* 


Predicted 

beginning 

nucleotide 

location 

correspond] 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, 
l>=Aspanxc Acid, b=GIutaniic Acid, 
Phenylalanine, GKJrycine, H=Hisudine, 
I=Isoleucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R—Arginine, S^erine, 
T=Threonme, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














rKr±, VKJsJ'y V LN DLhAiiAbLrliKAvjNTLSKD 
LJDYVRYMVENHGEDYKAMARDEKNYYQD 
TPKQIRSKINWKRFYPAEWQDFLDSLQKRK 
MEVE 


932 


2282 


A 


.8011 


412 


1 


SNLCLGNSWRWRWAKSRHHCIPTVIXSKRSG 

DIRGSHFSSPQRQRSQRVPGKETARVLRAGK 

QGRGQIPIPCPWPPPPPPPPPGSPGPGCRQFHQ 

SLEaKARHPASVREMRGKVKMRRALRRAPA 

STRASSRQPNPK 


933 


2283 


A 


8012 


147 


1077 


PPVPPASRSDMAQNLKDLAGRLPAGPRGMGT 

AT ,K i J J .GAGAVAYG\niESVFTVEGGHRAIFF 

NRIGGVQQDTILAEGLHFR1PWFQYPIIYDIRA 

RPRKISSPTGSKDLQMVNISLRVLSRPNAQEL 

PSMYQRLGLDYEERVLPSIVNEVLKSWAKF 

NASQLITQRAQVSLLJRRELTERAKDFSLILDD 

VAITELSFSREYTAAVEAKQVAQQEAQRAQF 

LVEKAXQEQRQKJVQAEGEAEAAKMLGEAL 

SK^GYIKLRKIRAAQNlSKTIArSQNRrYLTA 

DNLVLNLQDESFTRGSDSLIKGKK 


934 • 


2284 


A 


8023 


255. 


982 


S QFSLSQ VL VD S AEEG SLAAAAELAAQKREQ 

RLRKFRELHLMRNEARKLNHQEVVEEDKRL 

KLPAJNWEAiCKARLEWE^ 

ED YEK VKLLEI SAED AER WERKKKRKNPDLG 

FSDYAAAQLRQYHRLIXQDCPDMETYERLRE 

KHGEEFFPTSNSLLHGTHVPSTEEIDRMVIDLE 

KQIEKRDKYSRRRPYNDDADIDYINERNAKF 

NKKAERFYGKYTAEIKQNLERGTAV 


935 


2285 


A 


8027 


59 


310 


LVSSTVNLLTEKAPWNSLAWTVTSYVFLKFL 
QGGGTG STGMRDSALTLLGIGPSHRHSLSIRL 
bv^HibrArMYbV^ IrHlLVLu 


936 


2284 


A 


8032 


1 


639 


SGRECNMAKTYDYLFKLLLIGDSGVGICTCVL 

frfseda™sthstigidfkrtieldgkriklq 
1avdtagqerfrtittayyrgamgimlvydit 
neksfdnirnwirnieehasad\ r ekmilgnkc 
dvndkrqvskergeioaldygikfmetsak 

ANINVENAPFTLaRDIKAKMDKKLEGN SPQG 

CX.ir»/T.\/V'T'rT>rv - \rM r DOO - ETC r D/^\7T T 

dN^vjvlU J rl^yrUvabrrXC VLL 


937 


2287 


A 


8039 


393 


311 


EETIHSENSYILEKYIPISANLTLTIA 


938 


2288 


A 


8052 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLL 

PLLEAQIPLCANLVPVPrTNATLDRITGKWFYI 

A5AFRNEE YNKS VQEIQ A 1 f\F Y KI'PNKTEDTIF 

LREYQTOQDQCITNTTYLNVQRENGTISRYV 

GGQEHFAmLILRDTKTYMLAFDVNDEKNW 

GLSVYADKPETTKEQLGEFYEALDCLRIPKSD 

VVYTDWKKDKCEPLEKQHEKERKQEEGES 


939 


2289 


A 


8055 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDF 
AEQLKWSAELARLGESIMDGKQGGMDGSKP 
AGPRDFPGIRLLSNPLMGDAVSDWSPMHEAA 
IHGHQLSLRNLISQGWAVNIITAD 
CLGGHLSCVK.B, .T .KHGAQVNG^AD WHTPL 
pma pvqaq \xrnrvMT t t nuriAQvnDTjQTYr act> 

IHEAARRGHVECVNSLIAYGGNIDHKISHLGT 
PL YLACENQQRACYKKLLES GAD VNQGKGQ 
DSPLHAVARTASEELACLLMDFGADTQAKN 
AEGKRPVELVPPESPLAQLFLEREGPPSLMQL 
CRLRIRKCFGlQQHHKlTKLVLPHDLKQFLLH 
L 


940 


2290 


A 


8058 


2 


1203 


KVLSIREPAHSTARKASEPSQPSQPSQPGGHLI 
ARLRTMDLHLFDYSEPGNFSDISWPCNSSDC1 
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SEQ ID 

VTA. _.r 

NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NU: ol 
peptide 
seq- 
uence 


Met 
nod 


SEQ 
UJ NU. 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

coTTespondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, 
jj=Asparoc Acid, Cr=<jiutamic Acid, 
^Phenylalanine, G-Glycine, H^Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methioninc, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, ** r Stop codon, 
A^possible nucleotide deletion, \Fpossible 
nucleotide insertion 














VVDT VMCPNMPNKS VLL YTLS FI Y IFIFVI GMI 
AN S W VW VN1 QAJCTTG YT>THC YILNLAIADL 
W VYL11P VWW SL VQHN vj WrMGELTCKVTH 
LJFSINLFGSIFFLTCMSVDRYLSITYFIWPSS 
RKKMVRRVVCILVWLLAFCVSLPDTYYLKT 
VTSASNNETY CRSFYPEHSIKEWLIGMEL VS V 

\/r c a \/ppon a \rrvnrr t a d a io a PcnArvrron 
VLGFAVFrSnAVrYrLLARAISASS 

RKJIFSYVVVFLVCWLPYHVAVLLDIFSILHyi 

PFTCRLEHALFTALHVTQCLSLVHCCVNPVL 

YSFMINYRYELMKAFIFKYSAKTGLTKLIDA 

SRVSETEYSALEQSTK 


941 


2291 


A 


8059 


73 


432 


DMAGUvmVTSLLFLGVCAHHnPTGSVVLPS 
PCCMFFVSKRIPENRWSYQLSSRSTCLKAGV 
IFTTKKGQQFCGDPKQEWVQRYMKNLDAKQ 
KKASPRARAVA\nCGPVQRYPGNQTTC 


942 


2292 


A 


8067 


278 


1262 


GGIGE1KQRPSCLGRCLDPSLSVLMNISU5LGS 

VFSA VIS QKPSRDICQRGTSLT1 QCQ VDSQ VT 

MMFWYRQQPGQ SLTL1ATANQGSEATYESGF 

VIDKFPISRPNLTFSTLTVSNMSPEDSSIYLCSA 

GRQGTYEQYFGPGTRLTVTEDLKNVFPPEVA 

VFEPSEAEISHTQKATLVCLATGFYPDHVELS 

WWVNGKEVHSGVSTDPQPLKEQPALNDSRY 

CLSSRLRVSATFWQNPRNHFRCQVQFYGLSE 

NDEWTQDRAKPVTQIVSAEAWGRADCGFTS 

ESYQQGVLSATILYEILLGKATLYAVLVSALV 

LMAMVKRKDSRG 


943 


2293 


A 


8070 


1 


879 


MVKWPATRGNLPRSQLTGTHQHCQPREPKI 

T A CCD I DDDDD ATADT T> A U A A tfDDDDT A \7T? A TJ 

I AbtKLK-KKrRA I AKLRArlAAPPErrLAVFAP 

PSDRKELLALPVACDPVTASVMSWVQAASLI 

QGPGDKGDVFDEEADESLLAQREWQSNMQR 

RVKEGYRDGIDAGKAVTLQQGFNQGYKKGA 

EVILNYGRLRGTLSALLSWCHLHNNNSTLINK 

INNLLDAVGQCEEYVLKHLKSITPPSHVVDLL 

DSIEDMDLCHVWAEKKIDEAKDERLCENNA 

EFNKNCSKSHSGIDCSYVECCRTQEHAHSGK 

PKPHMDFGTDSQF 


944 


2294 


A 


8073 


1 


797 


ESARWSRQLRRTLIRLSFPISCGRSHAFGGCK 
MAATSGTDEPVSGELVSVAHALSLPAESYGN 
DPDIEMAWAMRAMQHAEVYYKLISSVDPQF 
LKLTKVDDQIYSEFRKNFETLRIDVLDPEELK 
SESAKEKWRPFCLKJvNGIVEDFNYGTLLRLD 
CSQGYTEENTIFAPRlQFFAmiARNREGYNBCA 

KNGGEKGADSGEEKEEGINREDKTDKGGEK 
GKEADKEINKSGEKAM 


945 


2295 


A 


8074 


2 


505 


GAATLLRSASSAARKAAEAEQVWLHLHRYL 
SADRRVLGLREWGRPASERECSLCQRLKREL 
NMGDVEKGKKIFIMKCSQCHTVEKGGKHKT 

/"•TYKTT T"I/" , T VTP A A DT 1 VOVT 4 A VTWTV^"»TTTI7 

GPNLHGLr GRKTGQAPG YS YTAANKNKGIIW 
GEDTLMEYLENPKKYPGTKMIFVGIKKKEER 


946 


2296 


A 


8081 


42 


590 


EGRRGKFGGKLCNFLFYFHSNSAESRMDVLF 
VAIFAVPLILGQEYEDEERLGEDEYYQWYY 
YTVTPSYDDFSADFITDYSIFESEDRLNRLDK 
DITEAIETTISl^TARADHPKPVTVKPVTTEPQ 
SPRSEAMPCPVLRSPIPLPPVRVPLFRWGCISC 
KKVGRRLLMTLWMGVWQEEIGR 


947 


2297 


A 


8084 


322 


549 


GGG SSPRELAG AAGLTVTSQ AVAARRQQPSF 
SRARAPAHSLRAALSLASSARSWGAVSRDRG 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: 01 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

corrcspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Asparuc Acid, EXjlutamic Acid, 
r ^fneny Jai an i n e, u=V7jyciDe, ri— xiisuQine, 
Msoleucine, K=Lysine, L^Leucine, 
M=Methioninc, N=Asparaginc, P=Proline > 
Q=Glutamine, R=Arginine, S=5erine, 
T=Thrconine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A=possible nucleotide deletion, V=possible 
nucleotide insertion 














PCPPAIMYQSSNKC 


948 


2298 


B 


8093 


3905 


846 


MEPGEVKDRILENISLSVKKLQSYFAACEDEI 

PAIRNHDKV^RLCEHLDHALLYGLQDLSSG 

YWVLVVHFTRREAIKQIEVLQHVATNLGRSR 

AWLYLALNENSLESYLRLFQENLGLLHKYYV 

KNALVCSHDHLTLFLTLVSGLEFIRFELDLDA 

PYLDLAPYMPDYYKPQYLLDFEDRLPSSVHG 

SDSLSLNSFNSVTSTNLEWDDSAIAPSSEDYD 

FGDVFPAVPSVPSTDWEDGDLTDTVSGPRST 

ASDLTSSKASTRSPTQRQNPFNEEPAETVSSS 

DTTPVHTTSQEKEEAQALDPPDACTELEVIRV 

TKKKKIGKKKKSRSDEEASPLHPACSQKKCA 

KQGDGDSRNGSPSLGRDSPDTMLASPQEEGE 

GPSSTTESSERSEPGLLIPEMKDTSMERLGQPL 

SKVIDQLNGQLDPSTWCSRAEPPDQSFRTGSP 

GDAPERPPLCDFSEGI^APMDFYRFTVESPST 

VTSGGGHHDPAGLGQPLHVPSSPEAAGQEEE 

GGGGEGQTPRPLEDTTREAQELEAQLSLVRE 

GPVSEPEPGTQEVLCQLKRDQPSPCLSSAEDS 

GVDEGQGSPSEMVHSSEFRVDNNHLLLLMIH 

VFRENEEQLFKMIRMSTGHMEGNLQLLYVLL 

TDCYVYLLRKGATEKPYLVEEAVSYNELDY 

VSVGLDQQTVKLVCTNRRKQFLLDTADVAL 

AEFFIASLKSAMDCGCREPPYPSILTDATMEK 

LALAKFVAQESKCEASAVTVRFYGLVHWED 

PTDESLGPTPCHCSPPEGTITKEGMLHYKAGT 

SYLGKEHWKTCFWLSNGILYQYPDRTDVP 

LLSVNMGGEQCGGCRRANTTDRPHAFQVILS 

DPPCLELSAESEAEMAEWMQHLCQAVSKGVI 

PQGVAPSPCIPCCLVLTDDRLFTCHEDCQTSF 

FRSLGTAKLGDISAVSTEPGKEYCVLEFSQDS 

QQLLPPWVTYLSCTSELDRLLSALNSGWKTIY 

QVDLPHTAIQEASNKKKFEDALSLIHSAWQR 

SDSLCRGRASRDP WC * 


949 


2299 


A 


8095 


9 


2374 


AFOIADTVLLESPSMLQGLLPVSLLLSVAVSAI 

KEIi*GVKKYEVVYPIRLHPLHKREAXEPEQQ 

EQFETELKYKKmNGKIAVLYLKKNKNLLAP 

GYTETYYNSTGKEITTSPQIMDDCYY QGHILN 

EKVSDASISTCRGLRGYFSQGDQRYFIEPLSPI 

HRDGQEHALFKYNPDEKNYDSTCGMDGVL 

WAHDLQQN1ALPATKLVKLKDRKVQEHEKY 

IEYYLVLDNGEFKRYNENQDEIRKRVFEMAN 

YVNMLYKKL>nHV^ALVGMEIWTDKI)KIKIT 

PNASFTLENFSKWRGSVLSRRKRHDIAQLITA 

TELAGTTVGLAFMSTMCSPYSVGWQDHSD 

NUJIVAGTMAJffiMGHNFGMFHDDYSCKCPS 

TICVMDKALSFYIPTDFSSCSRLSYDKFFEDKL 

SNCLFNAPLPTDIISTPICGNQLVEMGEDCDC 

GTSEECTNICCDAKTCKIKATFQCALGECCEK 

CQFKKAGMVCRPAKDECDLPEMCNGKSGNC 

PDDRFQVNGFPCHHGKGHCLMGTCPTLQEQ 

U 1 eAu W Lrr u lev AJJrLoC x rVKNfcO ubK iui UK 

RVDDTLIPCKANDTMCGKLFCQGGSDNLPW 

KGRIVTFLTCKTFDPEDTSQEIGMVANGTKCG 

DNKVCINAECVDIEKAYKSTNCSSKCKGHAV 

CDHELQCQCEEGWTPPDCDDSSWFHFSIWG 

VLFPMAVFVWAMVIRHQSSREKQKKDQRP 

LSTTGTRPHKQKRKPQMVKAVQPQEMSQMK 

PIIVYDLPVEGNEPPASFHKDTNALPPTVFKD 

NPMSTPKD SNPKA 
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SEQ1D 


SEQID 


Met 


SEQ 


Predicted 


Predicted end 


Amino acid sequence (A=Alanme C=Cysteme, 


NO: of 


NO: of 


hod 


ID NO: 


beginning 


nucleotide • 


I>=Aspanic Acid, r^Olutanuc Acta, 


nucl- 


peptide 




in 


nucleotide 


location 


F=Phenylalanine, G=Glycine, H=Histidine, 


eotide 


seq- 




USSN 


location 


corresponding 


MsoJeucinc, K=Lysine, L^Leucine, 


seq- 


uence 




09/496 


correspond i 


to last amino 


M=Methionine, N^Asparaginc, P=Proline, 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 


acid residue 
of peptide 
sequence 


Q=Glutamme, R=Arginine, ^Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion V=possible 
nucleotide insertion 


950 


2300 


A 


SI 00 


1 


1251 


MGLLLMELAS A VLG SFLTLLAQFFLL YRRQPE 

PPADEAARAGEGFRYIKPVPGLLLREYLYGG 

GRDEEPSGAAPEGGATPTAAPETPAPPTRETC 

YFl>IATILFIJFRElJU)TALTRR^ r VTKKIKVCT 

EELLQTCTAGRLIXGLSLRDVtIXjETVPFIKTI 

iO^Vja'VWSATGEPIXjPEGEALPAACPE 

EAEVEYNGGFHLAIDVDLVFGKSAYLFVKLS 

RWGRLRL VFTRVPFTH^TF SFVEDPLTDFEV 

RSQFEGRPMPQLTSnVNQUOCIIKRKHTLPNY 

KIRFKPFFPYQTLQGFEEDEEHIHIQQWALTE 

GRLK VTLLECSRLLIFG SYDREANVHCTLELS 

SSVWEEKQRSSIKTGTISLTAVFMGWHRVSE 

AFPGL^^YK1XVD1J'FWG1^I)GGP1XTWLRQ 

CPG 


951 


2301 


A 


8108 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQR 

NFQLMRDLDQRTEDLKAEIDKLATEYMSSAR 

SLSSEEKLALLKQIQEAYGKCKEFGDDKVQL 

AMQTYEMVDKHIRRLDTDLARFEADLKEKQI 

ESSDYDSSSSKG1<KKGRTQKEKKAA1L^RSKG 

KNSDEEAPKTAQKKLKLWTSPEYGMPSVTF 

GSVHPSDVLDMPVDPNEPTYCLCHQVSYGE 

MIGCDNPDC^IEWFHFACVGLTTKPRGKWFC 

PRCSQERKKK 


952 


2302 


A 


8112 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRL 
LHGTTIJ^GNQRl^JVRQKNMK^ 
RRDDGLS AAARK.QRD STPRDSEIMQQKQKK 

k V TP WPPTMr 

ANEKKEEPK 


953 


2303 


A 


8118 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPG 

LiHT^IIJCMTTPNKTPPGADPKQLERTGTVREJ 

GSQAVWSLSSCKPGFGVDQLRDDNLETYWQ 

SDGSQPHLVNIQFRl^TTVKTLCIYADYKSDE 

SYTPSKISVRVGNNFHNLQEIRQLELVEPSGW 

IHWLTDNHKKPTRTFMIQIAVLANHQNGRD 

THMRQDGYTP VEES SIGKFPRCTTIDFMMYRS 

IR 


954 


2304 


A 


8133 


66 


1015 


PPIJ'PRSFPNIJ^SRPEPLPEPGRJIGCNRSREPA 

ADA TlOTyQTTTYCC'/'"' A T>OT> A X t\7V\ TTTTVtO AT A AVP 

ARAr brPPFr EGAPURAM VK V 1 FN S AL AQKE 

AKKDEPKSGEEALIIPPDAVAVDCKDPDDVV 

PVGQRJRAWCWCMCFGLAFMLAGVILGGAY 

LYKYFALQPDDVYYCGKYIKDDVILNEPSAD 

APAALYQTTEENIKIFEEEEVEnSVPVPEFAJDS 

DPANTVTOFNKJaTAYLDLNLDKCYVIPLNT 

SFVMPPRNLXELLINIKAGTYLPQSYLIHEHMV 

ITDRIENIDHLGFFTaTILC^ 

KGIQKREASNCFAIRHFENKFAVETLICS 


955 


2305 


A 


8143 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDV 
KKXIXEVTEI^ANKVSCAMTDEICRLSVLVD 
EFCSEFHPNPDVL1UYKSELNKHEEDGMGRNL 
ADKC 1 Db VNAL v LC^ I C^blUiNiJsPLLPAGlQ 
DKLHTUPCKKFDLSYr^NYHKLCSDFQEDIV 

QLPl^LASTPTAPTTPATPDNASQEELMITLVT 

GLASVTSRTSMGIIlYGGVrWKTlGWKLLSVS. 

LTMYGALYLYERLSWTTHAKERAFKQQFVN 

YATEKIaRMIVSSTSANCSHQVKQQIATTFARL 

CWVDITQKQLEEEIARLPKEIDQLEKIQNNS 

IO.UINKAVQLENELENFTKQFLPSSNEES 


956 


2306 


A 


8157 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLH 
LFIXTAGPALGWNDPDR^LRDVKALTLHY 
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DRYTTSRRLDPIPQLKCVGGTAGCDSYTPKVI 

QCQNKGWDGYDVQWECKTDLD1AYKFGKT 

WSCEGYESSEDQYVLRGSCGLEYNLDYTEL 

GLQKLKESGKQHGFASFSDYYYKWSSADSC 

NTvJSGLniVVIXGIAFVVYKLFLSDGQYSPPP 

YSEYPPFSHRYQRFTNSAGPPPPGFKSEFTGPQ 

NTGHGATSGFGSAFTGQQGYENSGPGFWTGL 

GTGGILGYLFGSNRAATPFSDSWYYPSYPPSY 

PGTWNRAYSPLHGGSGSYSVCSNSDTKTRTA 

SGYGGTRRR 


957 


2307 


A 


8159 


1492 


528 


THWMTGMC YAPHQ VLS YINGVTTSKPG VSL 

VYSMPSR^LSLRLEGLQEKDSGPYSCSVNVQ 

DKQGKSRGHSIKTLELNVLVPPAPPSCRLQGV 

PHVGANVTLSCQSPRSKPAVQYQWDRQLPSF 

QTFF AP ALD VIRG SL SLTNLS SSMAG VYVCKA 

HNEVGTAQCNVTLEVSTGPGAAWAGAWG 

TLVGLGLLAGLVLLYHRRGKALEEPANDIKE 

DA1APRTLPWPKSSDTISKNGTLSSVTSARAL 

RPPHGPPRPGALTPTPSLSSQALPSPRLPTTDG 

AHPQPISPIPGGVSSSGLSRMGAVPVMVPAQS 

QAGSLV 


958 


2308 


A 


8161 


2340 


1192 


ELARRPTCQQSSEKSRNMIRhHVLTIFJQLFPLKLV 

EKCESSVSLTVPPWKLENGSSTNVSLTLRPP 

LNATLXOTFErTTRSKNimELPDEVVVPPGVT 

NSSFQVTSQKVGQLTVYLHGNHSNQTGPRIR 

FLVIRSSAlSHNQVIGWnTVAWSISFYPQVIM 

NWRRKSV1GLSFDFVALNLTGFVAYSVFNIGL 

LWVPYIKEQFLLKYPNGVNPVNSNDVFFSLH 

AWLTLI1IVQCCLYERGGQRVSWPAIGFLVL 

AWlJAFVTN^AAVGVrrWLQFLFCFSYDCL 

AVTLVKYFPQAYMNFYYKSTEGWSIGNVLL 

DFTGGSFSLLQMFLQSYNNDQWTUFGDPrK 

FGLGVFSIVFDWFHQHFCLYRKRPGYDQLN 


959 


2309 


A 


8163 


521 


1345 


GERAGRRRGRLGVWAQPQPLLPRPVGSRRE 

MQPPGPPPAYAPTOGDFTFVSSADAEDLSGSI 

ASPDVXLNLGGDFIKESTATTFLRQRGYGWL 

LEVEDDDPEDNKPLXEELDIDLKDIYYICIRCV 

LMPMPSLGFNRQVVRDNPDFWGPLAVVLFFS 

MISLYGQFRWSWimWIFGSLTIFIXARVLG 

GEVAYGQVLGVIGYSLLPLIVIAPVLLVVGSF 

EWSTLKLFGVFWAAYSAASLLVGEEFKTK 

KPLLIYPIFLLYIYFLSLYTGV 


960 


2310 


A 


8167 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPN 

LYSQLNALQFTVDERSILWLNQFLLDLKQSL 

NQrTvlAVYKLNDNSKSDEHVDVRVDGLMLK 

FVPSEVKSECHQDQPRAISIQSSEM1ATNTRH 

CPNCRHSDLEALFQDFKDCDFFSKTYTSFPKS 

CDNFNIXHPIFQRHAHEQDTKMHEIYKGNITP 

Ql^KNTLKTSAATDVWAVYFSQFWIDYEGM 

KSGKGRPISFVDSFPLSIWICQPTRYAESQKEP 

QTCNQVSLNTSQSESSDLAGRLKRKKLLKEY 

VC' 1 'L'OPDT T'KT/-' nr>PPC o 01^'PFPl>POPC'CtyP ATM 

YSTKoJbPL I NuuQKPiSSDTFFKr SPSSSEADI 

HLLVHVHKHVSMQINHYQYIJLLLFLHESLILL 

SENLRXDVEAWGSPASQTSICIGELLRSAELA 

LLLHPVDQANTLKSPVSESVSPWPDYLPTEN 

GDFLSSKJOCQISRDINRIRSVTVNHMSDNRSM 

SVDLSfflPLKDPLLFKSASDTOLQKGISFMDY 

LSDKHLGKISEDESSGLVYKSGSGEIGSETSD 

KKDSFYTDSSSVLNYREDSNILSFDSDGNQNI 

LSSTLTSKGNETIESIFKAEDLLPEAASLSENL 
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nucleotide insertion 














DISKEETPPVRTLKSQSSLSGKPKERCPPNLAP 

LCVS YKNMKRSSSQMSLDTI SLDSMILEEQLL 

ESDGSDSHMFLEKGNKKNSTTNYRGTAES VN 

AGANLQNYGETSPDAISTNSEGAQENHDDLM 

SVVVrTCrrGVNGEnDIRGEDTEICLQVNQVTP 

DQLGNISLRHYLCNRPVGSDQKAVIHSKSSPE 

ISLRFESGPGAVmSLLJ^KNGFLQCHIENFST 

EFLTSSLMN1QHFLEDETVATVMPMKIQVSNT 

KM.KDDSPRSSTVSLEPAPVTVHIDHLVVER 

SDDGSFHIRDSHMLNTGNDLKENVKSDSVLL 

TSGKYDLKKQRSWQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEEr^SLKQELAKAKMAL 

AEAHLEKDALLHHBCKMTVE 


961 


2311 


A 


8172 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKRFEI 

ACYKNKWGWRSGVEKDLDEVLQTHSVFVN 

VSKGQVAKKEDLISAFGTDDQTEICKQILTKG 

EVQVSDKERHTQLEQMFRDIATIVADKCVNP 

ETXRPYTVILIERAMKJDIHYSVXTNKSTKQQA 

LEVIKQLKEKMKJERAHMRLRFILPVNEGKKL 

KEKLKPLIKVIESEDYGQQLEIVCLIDPGCFREI 

DELUCKETKGKGSLEVLNLKDVEEGDEKFE 


962 


2312 


A 


8175 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQS 1 
VLRRMQKKYWKTKQVFIKATGKKEDEHLVA 
SDAELDAKLEVFHSVQETCTELLKIIEKYQLR 
LNGMKS | 


963 


2313 


A 


8181 


13 


2215 


AEGCAERRGTEPWELSMSWESGAGPGLGSQ 

GMDLVW S A WYGKCVKGKGSLPLS AHGIW 

AVvHLSRAEWDQVTVYLFCDDHKLQRYALNlU 

TVWRSRSGNELPLAVASTADLIRCKLLDVTG 

GLGTDELRLLYGMALVRFVNLISERKTKFAK 

VPLKCI^QEVNJPDWIVDLRHELTOKKMPHI 

NDCRRGCYFVLDWLQKTYWCRQLENSLRET 

WELEEFREGIEEEDQEEDKMVVDDITEQKPE 

PQDDGKSTESD VKADGD SKGSEEVDSHCKK 

ALSHKELYERARELX.VSYEEEQFTVLEKFRYL 

PKAIKA WNNP S PR VEC VLAELKGVTCENREA 

VLDAFLDDGFLVPTFEQLAALQIEYEENVDL 

NDVLVPKPFSQFWQPLLRGLHSQNFTQALLE 

RMLSELPALGISGIRPTYILRWTVELIVANTKT 

GRNARRFSAGQWEARRGWRLFNCSASLDWP 

RMVESCLGSPCWASPQLLRUFKAMGQGLPD 

EEQEKLLRICSIYTQSGENSLVQEGSEASPIGK 

SPYTLDSLYWSVKPASSSFGSEAKAQQQEEQ 

GSVNDVKEEEKEEKEVLPDQVEEEEENDDQE 

EEEEDEDDEDDEEEDRMEVGPFSTGQESPTA 

ENARLLAQKRGALQGSAWQVSSEDVRWDTF 

PLGRMPGQTEDPAEU^LEhTOTMYlXDQPV 

LEQRLEPSTCKTDTLGLSCGVGSGNCSNSSSS 

NFEGLLWSQGQLHGLKTGLQLF 


964 


2314 


A 


8184 


6 


1393 


EPRKNFRDDSTRPRTRGRTRGRRRRACRSAE 

GTGLRSLLLPPRLQLPAGPFSRCRWDPVSSPR 

PSTMPPKKGGDGIKPPPnGRFGTSLjUGW 

NVGKSTFTNVLTNSQASAENFPFCTIDPNESR 

VPVPDERFDFLCQYHKPASKIPAFLNVVDIAG 

LVKGAHNGQGLGNAFLSHISACDGIFHLTRA 

FEDDDITHVEGSVDPERDIEIIHEELQLKDEEMI 

GPUDKLEKVAVRGGDKKXKPEYDIMCKVKS 

WVIDQKKPVRFYHDWNDKEIEVLNKHLFLTS 

KPMVYLVh^SEKDYIRJCKNKWLDCIKEWVD 

KYDPGALVffFSGAJLELKLQELSAEERQKYLE 
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ANMTQSALPKJDCAGFAALQLEYFFTAGPDEV 
RAWTIRKGTKAPQAAGKIHTDFEKGFIMAEV 
MKYEDFKEEGSENAVKAAGKYRQQORNYTV 
EDGDHFFKFNTPQQPKKK 1 


965 


2315 


A 


8195 


1437 


594 


RSFSLSFSIJLSPSEMMALGAAGATRVFVAMV 
AAALGGHPLLG VSATLN S VLNSN AIKNLPPPL 
GGAAGHPGSAVSAAPGILYPGGNKYQTIDNY 
QPYPCAEDEECX5TDEYCASPTRGGDAGVQIC 
IACRKMKRCMRHAM(XPGNYCKNGICVSS 
DQNHFRGEIEETITESFGNDHSTLDG YSRRTT 
LSSKMYHTKGQEGSVCLRSSDCASGLCCARH 
FWSKICKPVLKEGQVCTKHRJUCG SHGLEIFQ 
RCY CGEGLSCRIQKDHHQASNSSRLHTCQRH 


966 


2316 


A 


8207 


416 


4082 


KFKLIKJMLLTLIILLPVVSKFSFVSLSAPQHW 

SCPEGTLAGNGNSTCV GPAPFLIFSHGNSIFRI 

DTEGTNYEQLWDAGVSVIMDFHYNEKRIY 

WVDLERQLLQRVFLNGSRQERVCNIEKNVSG 

MAINWINEEVIWSNQQEG1ITVTDMKGNNSHI 

LLSALKYPANVAVDPVERFIFWSSEVAGSLY 

RADLDGVGVKALLETSEKTTAVSLDVLDKRL 

FWIQYNREGSNSL1CSCDYDGGSVHISKHPTQ 

HNLFAMSLFGDRIFYSTWKMKTIWIANKHTG 

KDMVRINLHSSFVPLGELKVVHPLAQPKAED 

DTWEPEQKLCKLRKGNCSSTVCGQDLQSHLC 

MCAEGYALSRDRKYCEGNDWKYCEDVNEC 

AFWNHGCTLGCKNTPGSYYCTCPVGFVLLPD 

GKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQIXVPL 

SPVSWECDCFPGYDLQLDEKSCAASGPQPFL 

LFANSQDIRHMHFDGTDYGTLLSQQMGMVY 

ALDHDPVENKIYFAHTALKWIERANMDGSQ 

RERLIEEGVDVPEGLAVDWIGRRFYWTDRGK 

SLIGRSDLNGKRSKHTIENISQPRGIAVHPMAK 

RLFWTDTGINPRIESSSLQGLGRLV1ASSDLIW 

PSGITIDFLTDKLYWCDAKQSVIEMANLDGSK 

RRRLTQNDVGHPFAVAVFEDYVWFSDWAMP 

SVIRVNKRTGKDRVRLQGSMLKPSSLWVHP 

LAKPGADPCLYQNGGCEH1CKKRLGTAWCS 

CREGFMKASDGKTCLALDGHQLLAGGEVDL 

KNQVTPLDILSKTRVSEDNITESQHMLVAEIM 

VSDQDDCAPVGCSMYARCISEGEDATCQCLK 

GFAGDGKLCSDIDECEMGVPVCPPASSKCINT 

EGGYVCRCSEGYQGDGIHCIDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGL1CPD 

STPPPHLREDDHHYSVRNSDSECPLSHDGYCL 

HDGVCMYIEALDKYACNCWGYIGERCQYR 

DLKWWELRHAGHGQQQKVIWAVCVVVLV 

MLLLLSLWGAHYYRTQKLLSKNPKNPYEESS 

RD\TISRRPADTEDGMSSCPQPWFVVIKEHQD 

LKNGGQPVAGEDGQAADGSMQPTSWRQEPQ 

LCGMGTEQGCWIPVSSDKGSCPQVMERSFH 

MPSYGTQTLEGGVEKPHSLLSANPLWQQRAL 

DPPHQMELTQ 


967 


2317 


A 


8210 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLL 

RLHHRFRALDRNKKGYLSRMDLQQIGALAV 

NPUjDRHESFFPDGSQRVDFPGFVRVLAHFRP 

VEDEDTETQDPKKPEPLNSRRNKLHYAFQLY 

DLDRDGKISRHEMLQVLRLMVGVQVTEEQL 

ENIADRTVQEADEDGDGAVSFVEFTTCSLEKM 

DVEHKMSERJLK 
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968 


2318 


A 


8211 


2 


409 


ISSCPHTAYEG SMSTLSNFTQTLED VFRRIFIT 

YMDNWRQNTTAEQEALQAKVDAENFYYVIL 

YLMVMIGMFSFnVAjOLVSTVKSKRRjEHSNDP 

YHQYIVEDWQE3CYKSQILNLEESKAT[HENIG 

AAGFKMSP 


969 


2319 


A 


8215 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWR 

VPGRLLLLLLPALCCLPGAARAAAAAAGAGN 

RAAVAVAVARADEAEAPFAGQNWLKSYGY 

LLPYDSRASALHSAKALQSAVSTMQQFYGIP 

VTGVLDQTTTEWMKJCPRCGVPDHPHLSRRRR 

NKRYALTGQKWRQKHITYSIHNYTPKVGELD 

TRKAIRQAFDVWQKVTPLTFEEVPYHEIKSDR 

KEADIMIFFASGFHGDSSPFDGEGGFLAHAYF 

PGPGIGGDTHFDSDEPWTLGNANHDGNDLFL 

VAVHELGHALGLEHSSDPSAIMAPFYQYMET 

HNFKLPQDDLQGIQKIYGPPAEPLEPTRPLPTL 

PVRRfflSPSERKHERQPRPPRPPLGDRPSTPGT 

KPNICDGNFNTVALFRGEMFVFKDRWFWRL 

RNNRVQEGYPMQIEQFWKGLPARIDAAYER 

AIXrRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERY 

WRYSEERRATDPGYPKPITVWKGIPQAPQGA 

FISKEGYYTYFYKGRDYWKFDNQKLSVEPGY 

PRMLRDWMGCNQKEVERRKERRLPQDDVDI 

MVTINDVPGSVNAVAWIPCILSLCILVLVYTI 

FQFKNKTGPQPVTYYKRFVQEWV 


970 


2320 


A 


8216 


1235 


2223 


SIU^LQFYVSFRRTGLFTCKLIVEIFFRNYMN 

DSLATNVFVRFQPETIA(^CrrXAARALQIPLP 

TRPHWFLLFGTTEEEIQEICIETLRLYTRKKPN 

YELLEKEVEKRKVALQEAKLKAKGLNPDGTP 

ALSTLGGFSPASKPSSPREVKAEEKSPIS1NVK 

TVKKEPEDRQQASKSPYNGVRKDSKRSRNSR 

SASRSRSRTRSRSRSHTPRRHYNNRRSRSGTY 

S SRSRSRSRSHSESPRRHHNHGSPHLKAKHTR 

DDLKSSNRHGHKRKKSRSRSQSKSRDHSDAA 

KKHRHERGHHRDRRERSRSFERSHKSKHHGG 

SRSGHGRHRR 


971 


2321 


A 


8217 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAE 

RTEAPGTPEGPEPERPSPGDGNPRENSPFLNN 

VEVEQESFFEGKNMALFEEEMDSNPMVSSLL 

NKLANYTNLSQGWEHEEDEESRRREAKAPR 

MGTFIGVYLPCLQNILGVILFLRLTWIVGVAG 

VLESFLIVAMCCTCTMLTAISMSAIATNGWP 

AGGSYYMISRSLGPEFGGAVGLCFYLGTTFA 

GAMYILGTIEIFLTYISPGAAIFQAEAAGGEAA 

AMLHNMRVYGTCTLVLMALVVFVGVKYVN 

KlALVr^CVVLSIIAJYAGVIKSAFDPPDIPV 

CLLGNRTLSRRSTOACVKAYGIHNNSATSAL 

WGLFCNGSQPSAACDEYFIQNNVTEIQGIPGA 

ASGVFLENLWSTYAHAGAFVEKKGVPSVPV 

AEESRASTLPYVLTDIAASFTLLVGIYFPSVTG 

IMAGSNRSGDLKDAQK5IPTGTILAIVTTSFIY 

LSCIVLFGACIEGVVLRDKFGEALQGNLVIGM 

LAWPSPWVIVIGSFFSTCGAGLQTLTGAPRLL 

QAIARDGIVPFLQVFGHGKANGEPTWALLLT 

VLICETGILIASLDSVAPjXSMFFLMCYLFVNL 

ACAVQTLLRTTQSnVRPRFKFYHWTLSFLGMSL 

CLALMFICSWYYALSAMLIAGCIYKYIEYRG 

AEKEWGDGIRGLSLNAARYALLRVEHGPPHT 

K^IWRPQVLVMLNLDAEQAMKHPRLLSFTSQ 
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LKAGKGLTIVGSVLEGTYLDKHMEAQRAEE 

N1RSLMSTEKTKGFCX3LVVSSSLRDGMSHLIQ 

SAGIXjGIJCHNTVLMAWPASWKQEDNPFSW 

KNFVDTVRDTTAAHQALLVAKNVDSFPQNQ 

ERFGGGHTOVWWTVHDGGMLMLLPFLLRQH 

KVWRKOIMRIFIVAQVDDNSIQMKKDLQMF 

LYHLRJSAEVEVVEMVENDISAFTYERTLMM 

EQRSQMLKQMQLSKNEQEREAQLIHDRNTAS 

HTAAAARTQAPPTPDKVQMTWTREKLIAEK 

YRSRDTSLSGFKDLFSMKPDQSNVRRMHTAV 

KLNG WLNKSQDA QLVLLNMPGPPKNRQGD 

ENYMEFlJEVLTEGLKRVLLVRGGGREVrnYS 


972 


2322 


A 


8224 


701 


246 


TSRRVTMKFNPFArreDRSKMRXJIKFNAPSHV 

RRKIMSSPLSKELRQKYNVRSMPIRKDDEVQ 

WRGHYKGQQIGKWQVYRKKYVIYIERVQ 

REKANGTTVHVGrHPSKVVTTRLKLDKDRKKI 

LERKAKSRQVGKEKGKYKEELIEKMQE 


973 


2323 


A 


8237 


873 


4610 


GCPHAGGKGRVPTGGLTGGRTWSPSAAPRSC 

PRPGPTPAPGAMDKLPPSMRKRLYSLPQQVG 

AKA W1MDEEED AEEEG AGGRQDP SRRSIRLR 

PLPSPSPSAAAGGTESRSSALGAADSEGPARG 

AGKSSTNGDCRRFRGSLASLGSRGGGSGGTG 

SGSSHGHLHDSAEERRL1AEGDASPGEDRTPP 

GLAAEPERPGASAQPAASPPPPQQPPQPASAS 

CEQPSVDTAIKVEGGAAAGDQILPEAEVRLG 

QAGFMQRQFGAMLQPGVNKFSLRMFGSQKA 

VEREQERVKSAGFWIIHPYSDFRFYWDLTML 

LLNTVGNLIIffVGITFFKDEh^^ 

TFFLIDLVLNFRTGIYVEDNTEIILDPQRIKMK 

YIJK^WFMVDFISSIPVDYIFLJVETRIDSEVYK 

TARALRIVRFIXILS1JLRLLRLSRLIRYIHQWE 

EIFHMTYDLASAVVRIVNLIGMMLLLCHWDG 

CXQFL VPMLQDFPDDC WSINNMVNNS W GK 

QYSYALFKAMSHMLCIGYGRQAPVGMSDV 

WLTMLSMIVGATCY AMFIGHATALIQSLDSS 

RRQYQEKYKQVEQYMSFHKLPPDTRQRIHD 

YYEHRYQGKMFDEESE-GOELSEPLREEIINFNC 

RKLVASMPIJFANADPNFVTSMLTKLRFEVFQ 

PGDYIIREGTIGKXMYFIQHGVVSVLTKGNKE 

TKLADGSYFGEICLLTRGRRTASVRADTYCR 

LYS1^VDNI 7 NEVLEEYPMMRRAFETVALDRL 

DRIGKKNSILLHKVQHDLNSGVFNYQENEIIQ 

QIVQHDREMAHCAHRVQAAASATPTPTPVIW 

TPLIQAPLQAAAATTSVAIALTHHPRLPAAIFR 

PPPGSGLGNLGAGQTPRHLKRLQSLIPSALGS 

ASPASSPSQVDTPSSSSFHIQQLAGFSAPAGLS 

PLLPSSSSSPPPGACGSPSAPTPSAGVAATTIA 

GFGHFHKALGG SL S SSDSPLLTPLQPG ARSPQ 

AAQPSPAPPGARGGLGLPEHFLPPPPSSRSPSS 

SPGQLGQPPGELSLGLATGPLSTPETPPRQPEP 

PSLVAGASGGASPVGFTPRGGLSPPGHSPGPP 

RTFPSAPPRASGSHGSLLLPPASSPPPPQVPQR 

RGTPPLTPGRLTQDLKLISASQPALPQDGAQT 

LRRASPHSSGESMAAFPLFPRAGGGSGGSGSS 

GGLGPPGRPYGAIPGQHVTLPRKTSSGSLPPP 

LSLFGARATSSGGPPLTAGPQREPGARPEPVR 

SKLPSNL 


974 


2324 


A 


8247 


279 


468 


EYKQWERRFLSCQNRNDLGYGKPRKGGGLL 
LVPVKDASRICSLTYLLGSHWN>a.VVRSPVL 
G 
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D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, OGrycine, H=Hisudine, 
I=IsoIeucine, K=Lysine, L=Leucinc, 
M=Methionine, N^Asparagine, P=Proline, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 


975 


2325 


A 


8249 


62 


1571 


LVALKNWKPKGTNIPAPQSPVFGEAVSGVYM 

MTKVLGMAPVLGPRPPQEQVGPLMVKVEEK 

EEKGKYLPSLEMFRQRFRQFGYHDTPGPREA 

LSQLRVLCCEWLRPEIHTKEQILELLVLEQFLT 

ILPQELQAWVQEHCPESAEEAVTLLEDLEREL 

DEPGHQVSTPFNEQKPVWEKISSSGTAKESPS 

SMQPQPLETSHKYESWGPLYIQESGEEQEFAQ 

DPRKVRDCRLSTQHEESADEQKGSEAEGLKG 

DHSVIIANI^EASLERQCVNLENEKGTKPPLQ 

EAGSKKGRESVPTKPTPGERRYICAECGKAFS 

NSSNLTKHRRTHTGEKPYVCTKCGKAFSHSS 

NLTLHYRTHLVDRPYDCKCGKAFGQSSDLLK 

HQRMHTEEAPYQCKDCGKAFSGKGSLIRHYR 

IHTGEKPYQCNECGKSFSQHAGLSSHQRLHT 

GEKPYKCKECGKAFNHSSNFNKHHRIHTGEK 

PYWCHHCGKTFCSKSNLSKHQRVHTGEGEA 

P 


976 


2326 


A 


8257 


298 


7086 


GNMACWPQLRLIXWKNLTFRRRQTCQLLLE 

VAWPLFIFLIUSVRLSYPPYEQHECHFPNKAM 

PSAGTLPWVQGIICNANNPCFRYPTPGEAPGV 

VGNFNKSIVARLFSDARRLLLYSQKDTSMKJD 

MRKVLRTLQQIKKSSSNLKLQDFLVDNETFS 

GFLYHNLSLPKSTVDKMLRADVTLHKVFLQG 

YQLHLTSLCNG SKSEEMIQLGDQEVSELCGLP 

REKLAAAERVLRSNMDHJCPILRTLNSTSPFPS 

KELAEATKTLLHSLGTLAQELFSMRSWSDMR 

QEVMFLTNVNSSSSSTQIYQAVSRIVCGHPEG 

GGLKDCSLN WYEDNNYKALFGGNGTEED AE 

Tr^DNSTTPYCNDLMKNLESSPLSRITWKALK 

PLLVGKILYTPDTPATRQVMAEVNKTFQELA 

VFHDLEGMWEELSPKIWTFMENSQEMDLVR 

MLLDSRDNDHFWEQQLDGLDWTAQDIVAFL 

AKHPEDVQSSNGSVYTWREAFNETNQAIRTIS 

Ri 7 MECVNL^^KLEPIA^EVWLINKSMELLDER 

KFWAGrVTFTGlTPGSIELPHHVKYKIRMGIDN 

VERTNKIKDGYWDPGPRADPFEDMRYVWGG 

FAYLQDWEQAnRVLTGTEKKTGVYMQQMP 

YPCYVDDIFLRVMSRSMPLFMTLAWIYSVAV 

IIKGIVYEKEARLKETMRIMGLDNSILWFSWFI 

SSLIPLLVSAGLLWILKLGNLLPYSDPSWFV 

FLSWAVVTILQCFUSTLFSRANLAAACGGn 

YFTL YLPYVLCV A WQDYVGFTLKIFASLLSP 

VAFGFGCEYFALFEEQGIGVQWDNLFESFVE 

EDGFNLTTSVSMMLFDTFLYGVMTWYIEAVF 

PGQYGIPRPWYFPCTKSYWFGEESDEKSHPGS 

NQKRISEICMEEEPTHLKLGVSIQNLVKVYRD 

GMKVAVDGLALNFYEGQITSFLGHNGAGKT 

TTMSELTGLFPPTSGTAYILGKDIRSEMSTIRQ 

>H^VCTQHNVLFDMLTVEEHIWFYARLKGLS 

EKHVKAEMEQMALDVGLPSSKLKSKTSQLS 

GGMQRKLSVALAFV GGSKWILDEPTAGVDP 

YSRRGIWELLLKYRQGRniLSTHHMDEADVL 

GDRIAQSHGKLCCVGSSLFLKNQLGTGYYLT 

LVKKDVESSLSSCRNSSSTVSYLKKEDSVSQS 

SSDAGLGSDHESDTLTIDVSAISNLIRKHVSEA 

RLVEDIGHELTYVLPYEAAKEGAFVELFHEDD 

DRLSDLGISSYGISETTLEEIFLKVAEESGVDA 

ETSDGTLPARRNRRAFGDKQSCLRPFTEDDA 

ADPNDSDIDPESRETDLLSGMDGKGSYQVKG 

WKLTQQQFVALLWKRLLIARRSRKGFFAQIV 
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D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














LPAVFVC1ALVFSLIVPPFGKYPSLELQPWMY 

NEQYTFVSNDAPEDTGTLELLNALTKDPGFG 

TRCMEGNPIPDTPCQAGEEEWTTAPVPQTIM 

DIJQNGNWTMQNPSPACQCSSDKJKKMLPV 

CPPGAGGLPPPQRKQNTADDLQDLTGRNISDY 

LVKTYVQIIAKSLKNKIWVNEFRYGGFSLGVS 

NTQALPPSQEVNDATKQMKKHLKLAKDSSA 

DRn.NSUaRFMTGUDTRNNVKVWFNNKGW 

HAISSFLmONNAILRANLQKGENPSHYGITAF 

NHPLNLTKQQLSEVAPMTTSVDVLVSICVIFA 

MSFVPASFVVFLIQERVSKAKHLQFISGVKPV1 

YWLSNWWDMCKYVVPATLVIIIFICFQQKSY 

VSSTr^VI^lXlXYGWSnTLMYPASFVFK 

IPSTAYVVLTSVNLFIGINGSVATFVLELFTDN 

KUWINDILKSVFLIFPHFCLGRGLIDMVKNQ 

AMADALERFGENRFVSPLSWDLVGRNLFAM 

AVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLN 

DEDEDVRRERQRILDGGGQNDILETKELTKIY 

RRKRKPA VDRJCV GIPPGECFGLLG VNG AGK 

SSTFKMLTGDTTVTRGDAFLNRNSILSNIHEV 

HQNMGYCPQFDAITELLTGREHVEFFALLRG 

VPEKEVGKVGEWAIRKLGLVKYGEKYAGNY 

SGGNKRKLSTAMALIGGPPVVFLDEPTTGMD 

PKARRFLWNCALSVVKEGRSVVLTSHSMEEC 

EALCTRMAIMVNGRFRCLGSVQHLKNRFGD 

GYTIWRIAGSNPDLKPVQDFFGLAFPGSVPK 

EKHRNMLQYQLPSSLS SLARIFSILSQSKKRLH 

IEDYSVSQTTLDQWVNFAKDQSDDDHLKDL 

SLHKNQTWDVAVLTSFLQDEKVKESYV 


977 


2327 


A 


8260 


3 


1567 


IPGSTISFSLCFIFPPCVPTMVRKPVVSTISKGG 

YLQGNVNGRLPSLGNKEPPGQEKVQLKRKV 

TLLRGVSmcniGAGIFISPKGVLQNTGSVGM 

SLTIWTVCGVLSLFGALSYAELGTTIKKSGGH 

YTYILEVFGPLPAFVRVWVELLIIRPAATAV1S 

LAFGRYlLEPPHQCEIPElAIKLITAVGrrVVM 

VLNSMSVSWSARIQIFLTFCKLTAILIIIVPGV 

MQLIKGQTQNFKDAFSGRDSSITRLPLAFYYG 

MYAYAGWFYLNFVTEEVENPEKTIPLAICISM 

AIVTIGYVLTNVAYFTTINAEELLLSNAVAVT 

FSERLLGNFSLAVPIFVALSCFGSMNGGVFAV 

SRLFWASREGHLPEILSMMVRKHT7LPAVTV 

LHPLTMIMLFSGDLDSLLNFLSFARWLFIGLA 

VAGLIYLRYKCPDMHRPFKVPLFIPALFSFTC 

LFMVALSLYSDPFSTGlGFVITLTGVPAYYLFn 

WDKKPRWFRIMSEKJTRTLQHLEVVPEEDKL 


978 


2328 


A 


8261 


2 


2165 


RGGSLRCVLGKLLGQLLCFQSERCVRFPEGLL 

RHRGCGLLSSRLSAGKPPLRTSFFGSWGVLPP 

LADAASMSGVRAVRJSIESACEKQVHEVGLD 

GTETYLPPLSMSQNLARLAQRIDFSQGSGSEE 

EEAAGTEGDAQEWPGAGSSADQDDEEGWK 

FQPSLWPWDSVRNNLRSALTEMCVLYDVLSI 

VRDKKFMTLDPVSQDALPPKQNPQTLQLISK 

KKSLAGAAQILLKGAERLTKSVTENQENKLQ 

RDFNSELLRLRQHWKLRKVGDKILGDLSYRS 

AGSlJPHHGTFEVIKNTDLDLDKiaPEDYCPL 

DVQIPSDLEGSAYIKVS1QKQAPDIGDLGTVN 

LFKRPLPKSKPGSPHWQTKLEAAQNVLLCKEI 

FAQLSREAVQIKSQVPHIWKNQnSQPFPSLQ 

LSISLCHSSNDKKSQKFATEKQCPEDHLYVLE 

HNUJLLIREFHKQTLS SIMMPHP AS APFGHKR 
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D=Aspartic Acid, E=Gtutamic Acid, 
F=Phenylalanine, G=Grycine, H=Histidine, 
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Y==Tyrosine, X=Unknown, ♦=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














MRI^GPQAFDKNEINSLQSSEGLLEKIIKQAK 

HIFLRSRAAATTDSLASRIEDPQIQAHWSNIND 

VYESSVKVLITSQGYEQICKSIQLQLNIGVEQI 

RWHRDGRVITLSYQEQELQDFLLSQMSQHQ 

VHAVQQLAKVMGWQVLSFSNHVGLGPIESIG 

NASAITVASPSGDYAISVRNGPESGSKIMVQF 

PRNQCXDl^KSDVLQDNKWSHLRGPFKEVQ 

WNKMEGRNFVYKMELLMSALSPCLL 


979 


2329 


A 


8289 


2 


1053 


FVWOTRGGRKRRRQAAVTQAATRASGTPSP 

RDGTMTQGKLSVANKAPGTEGQQQVHGEKX 

EAPAVPSAPPSYEEATSGEGMKAGAFPPAPTA 

VPLHPSWAYVDPSSSSSYDNGFPTGDHELFTT 

FSWDDQKYRRVFVRKVYTILLIQLLVTLAVV 

ALFTFCX)PVKDYVQANPGWYWASYAVFFAT 

YLTIACCSGPRRHFPWN^ILLTVFTLSMAYLT 

GMLSSYYNTTSVLLCLGITALVCLSVTVFSFQ 

TKFDFreCQGVLFVLLMTLFFSGLILAILLPFQ 

YVPWLHAVYAALGAGVFTLFLALDTQLLMG 

NRRHSLSPEE YIFG ALNIYLDHY IF 1 FFLQLFG 

TNRE 


980 


2330 


A 


8305 


59 


857 


ASQLPDYSISPPSLPPRISFHPSPTLARVAMAEP 

SEATQSHSISSSSFGAEPSAPGGGGSPGACPAL 

GTKSCSSSCAVHDUFWRDVKKTGFVFGTTLI 

MLLSI^AFSVISWSYLIIJ^SVTISFRIYKSV 

IQAVQKSEEGHPFKAYLDVDITLSSEAFHNY 

MNAAMVHINRALKLIIRLFLVEDLVDSLKLA 

VFMWLMTYVGAVFNGITLLILAELLIFSVPIV 

YEKYKTQIDHYVGIARDQTKSIVEK1QAKLPG 

IAKKKAE 


981 


2331 


A 


8308 


186 


1337 


TRMSRHEGVSCDACLKGNFRGRRYKCLICYD 

YDLCASCYESGATTTRHTTDHPMQCILTRVD 

FDLYYGGEAFSVEQPQSFTCPYCGKMGYTET 

SLQEHVTSEHAETSTEVICPICAALPGGDPNH 

VTDDFAAHLTLEHRAPRDLDESSGVRHVRR 

MFHPGRGIXKjPRARRSNMHFTSSSTOGLSSS 

QSSYSPSNREAMDPIAELLSQLSGVRRSAGGQ 

LNSSGPSASQLQQLQMQLQLERQHAQAARQ 

QLETARNATRRTNTSSVTTTITQSTATTNIAN 

TESSQQTLQNSQFLLTRLNDPKMSETERQSM 

ESERADRSLFVQELLLSTLVREESSSSDEDDR 

GEMADFGAMGCVDIMPLDVALENLNLKESN 

KGNEPPPPPL 


982 


2332 


A 


8315 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLV 

AAALLVGFILFLTRSRGRAASAGQEPLHNEEL 

AGAGRVAQPGPLEPEEPRAGGRPRRRRDLGS 

RLQAQRRAQRVAWAEADENEEEAVILAQEE 

EGVEKPAETHLSGKIGAKKLRKLEEKQARKA 

QREAEEAEREERKRLESQREAEWKKEEERLR 

LEEEQKEEEERKAREEQAQREHEEYLKLKEA 

FVVEEEGVGETMTEEQSQSFLTEFINYIKQSK 

V VLLiiDJLAbt^ YVjXJITQL) nNRlQlJLLAfcu I IT 

GVIDDRGKFIYTTPEELAAVANFIRQRGRVSIA 

ELAQASNSLIAWGRESPAQAPA 


983 


2333 


A 


8320 


244 


1420 


RRR WRARGGL VPTL A WAEATGA YVPGRDKP 
DLPTWKRNFRSALNRKEGLRLAEDRSKDPHD 
PHKIYEFVNSGVGDFSQPDTSPDTNGGGSTSD 
TQEDILDELLGNMVLAPLPDPGPPSLAVAPEP 
CPQPLRSPSLDNPTPFPNLGPSENPLKRLLVPG 
EEWEFEVTAFYRGRQVFQQTISCPEGLRLVGS 
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/possible nucleotide deletion, V=possible 
nucleotide insertion 






i 








E VGDRTLPG WPVTLPDPGMSLTDRG VMS YV 

RHVLSCLGGGLALWRAGQWLWAQRLGHCH 

TYWAVSEELLPNSGHGPDGEVPKDKEGGVF 

DLGPFIVGSLGPPDLITFTEGSGRSPRYALWFC 

VGESWPQDQPWTKRLVMVKVVPTCLRALVE 

MARVGGASSLENTVDLHISNSHPLSLTSDQY 

KAYLQDLVEGMDFQGPGES 


984 


2334 


A 


8321 


1 


1243 


ANMAPVEHVVADAGAFLRHAALQDIGKNrY 

TTREVVTEIRDKAlTtflRlAVLPYELRFKEPLPE 

YVRL VTEF SKKTGD YPSLSATDIQ VLALTYQL 

EAEFVGVSHLKQEPQKVKVSSSIQHPETPLHIS 

GFHLPYKPKPPQETEKGHSACEPENLEFSSFM 

FWRNPLPNIDHELQELLIDRGEDVPSEEEEEEE 

NGFEDRKDDSDDDGGG WITPSNIKQIQQELE 

QCDVPEDVRVGCLTTDFAMQNVLLQMGLHV 

l^VNGMLIREARSYILRCHGCFKTTSDMSRV 

FCSHCGNKTLKKVSVTVSDIXnXHMHFSRNP 

KVLNPRGLRYSLPTPKGGKYAINPHLTEDQRF 

PQLRLSQKARQKTNVFAPDYIAGVSPFVENDI 

SSRSATLQVRDSTLGAGRRRLNPNASRKKFV 

KKR 


985 


2335 


A 


8322 


352 


529 


RRNNIRQFIMK VCIS GQ ARWLTP VVP VL WET 
EAGRSLELKSLRPAWATWGNPISTKINK 


986 


2336 


A 


8325 


89 


1172 


KMNPTDIAD'1'I'LDESI Y SNYYL YESIPKPCTKE 

GKAFGELFLPPLYSLVFVFGLLGNSVVVLVL 

FKYKRLRSMTD VYLLNLAI SDLLFVFSLPFW G 

YYAADQWVFGLGLCKMISWMYLVGFYSGIF 

FVMLMSIDRYLAIVHAVFSLRARTLTYGVITS 

LATWSVAWASLPGFLFSTCYTERNHTYCKT 

KYSLNSTTWKVLSSLE1NILGLVIPLGIMLFCY 

SMnRTLQHCKNEKKNKAVKMIFAVVVLFLG 

FWTPYNIYLFLETLVELEVLQDCTFERYLDYA 

IQATETLAFVHCCLNPITYFFLGEKFRKYILQL 

FKTCRGLFVLCQYCGLLQIYSADTPSSSYTQS 

TMDHDLHDAL 


987 


2337 


A 


8326 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDC 
GSVDGVIKEVNVSPCPTQPCQLSKGQSYSVN 
VTFTSNIQSKSSKAWHGILMGVPVPFPIPEPD 
GCKSGINCPIQKDKTYSYLNKLPVKSEYPSDC 
LWEWQLQDDKNQSLFCWEIPVQIVSHL 


988 


2338 


A 


8335 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPA l 

VAEVRLPSATLCYFCRCRLGLGAALFPRSAR 

ALAASALPAQGSRWPVLSSPGLPAAFASFPAC 

PQRSYSTEEKPQQHQKTKMIVLGFSNPINWV 

RTRIKAFLIWAYFDKEFSITEFSEGAKQAFAH 

VSKLLSQCKFDLLEELVAKEVLHALKEKVTS 

LPDNHKNALAAKIDEIVFTSTGDISIYYDEKG 

RKFVNIIAiCFWYLTSANIPSETLRGASVFQVK 

LGNQNVETKQLLSASYEFQREFTQGVKPDWT 

IARIEHSKLLE 


707 




A 

A 




o/ 


1 o< 


Mbur IHQl.LJQNLr C V YHTRLKTSQGLCLLSL 
KSLHPMS 


990 


2340 


A 


8361 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQ 

1TLQGSRRRQGRTAFPASGKKRETDYSDGDPL 

DVHKRLPSSTGEDRAVMLGFAMMGFSVLMF 

FLUjTmKPFMLSIQREESTCTAIHTDIMDDW 

LDCAFTCGVHCHGQGKYPCLQVFVNLSHPG 

QKALUTfNEEAVQINPKaFYTPKCHQDRNDL 

LNSALDKEFFDHKNGTPFSCFYSPASQSEDVI 
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LDCKYDQMAIFHCLFWPSLTLLGGALrVGMV 
RLTQHLSLLCEKYSTWRDEVGGKVPYIEQH 
QFKLCIMRRSKGRAEKS 


991 


2341 


A 


8369 


9 


921 


SSWEFSALSVSMACLSPSQLQKFQQDGFLVL 

Crur Lu/uXL- V AJVU^V^JviOcJ V AtMLl Vr LJ1L.K I 

EFSTQEEEQLRAQGSTDYFLSSGDKIRFFFEK 

GVFDEKGNFLVPPEJCSINKIGHALHAHDPVFK 

SITHSFKVQTLARSLGLQMPVVVQSMYIFKQP 

HFGGEVSPHQDASFLYTEPIXjRVLGVWIAVE 

DATLENGCLWFIPGSHTSGVSRRMVRAPVGS 

APGTSFLGSEPARDNSLF\TTPVQRGALVLIH 

GE WHKSKQNLSDR SRQ A YTFHLMEASGTT 

WSPENWLQPTAELPFPQLYT 


992 


2342 


A 


8370 


906 


4 


MALSGNCSRYYPREQGSAVPNSFPEWELNV 

GGQWFTRHSTLISIPHSLLWKMFSPKRDTAN 

DLAKDSKGRFFIDRIKjFLFRYILJDYLRDRQVV 

LPDHFPEKGRLKREAEYFQLPDLVKLLTPDEI 

KQSPDEFCHSDFEDASQGSDTRJCPPSSLLPAD 

RKWGFITVGYRGSCTLGREGQADAKFRRVPR 

DLVCGRISLAKEVFGETLNESRDPDRAPERYTS 

RFYLKFKHLMGAPASNFILGFWGLGQNQDK 

HPVNIYLQQRSVTRPDLTSKKAGDLKGKGDA 

QE V SRRRR WLGDPEHL 


993 


2343 


A 


8379 


1 


2794 


MRMQRHKNDTMDFGDSGKRIGGGVLCLLHQ 

SNTSFIKLNNNGFEDATVIDPSVPEDEKnEQIE 

DMVTT ASTYLFEATEKRFFFKNV SILIPENWK 

ENPQYKRPKHENHKHADVIVAPPTLPGRDEP 

YTKQFTECGEKGEYIHFTPDLLLGKKQNEYG 

PPGKLFVHEWAHLRWGVFDEYNEDQPFYRA 

KSKJOEATRCSAGISGRNRVYKCQGGSCLSRA 

CRTOSTTKLYGKDCQFFPDKVQTEKASIMFM 

QSnDSVVEFCNEKTHNQEAPSUJNIKCNFRST 

WEVISNSEDFKKTIPMVTPPPPPVFSLLKIRQRI 

VCLVLDKSGSMGGKDRLNRMNQAAKHFLLQ 

TV^GSWVGMNWDSTATIVNKLIQIKSSDER 

NTLMAGLPTYPLGGTSICSGIKYAFQVIGELH 

SQLDGSEVLLLTDGEDNTASSCIDEVKQSGAI 

VHFIALGRAADEAVIEMSKITGGSHFYVSDEA 

QNNGLIDAFGALTSGNTDLSQKSLQLESKGLT 

LNSNAWMNDTVIIDSTVGKDTTTLITWNSI^P 

SISLWDPSGTIMENFTVDATSKMAYLSIPGTA 

KVGTWAYNLQAKANPETLTITVTSRAANSSV 

PPITVNAKMNKDVNSFPSPMIVYAEILQGYVP 

VLX3ANVTAFIESQNGHTEVLELLDNGAGADS 

NTARLKLRPPLNRAAYIPGWWNGEIEANPP 
RPEIDEDTQTTLEDFSRTASGGAFWSQVPSL 
PLPDQYPPSQriDLDATVHEDKIILTWTAPGD 
NFDVGKVQRYIIRISASILDLRDSFDDALQVN 

TTTlI CDVC AMCVDCr A PV mJVTTCPPvr A T'Lll PI A T 

KSIDKSNLTSK VSNIAO VTLFIPO ANPDDIDPT 
PTPTPTPTPDKSHNSGVNISTLVLSVIGSVVIV 
NFELS7TI 


994 . 


2344 


A 


8385 


231 


644 


INSSPRTGRDHQELNLHTERDSRSQRAVLKIP 
RQNPGIFYWIFLPSRSHSASHGSRQRQVSCQG 
TQDEILKMRNTFAELKNSLEALSSRMDQAEE 
RIGTQAGVQWRDHGSLQPQPPEFKQCFHLSL 
PSSWDYRACLS 


995 


2345 


A 


8390 


194 


3421 


AWRKSSVVPPRGTRRGEKSDQDKSGQKNKR 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Asparbc Acad, E=Glutamic Acid. 
F=Phenylalanine, G=Glycine» H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagme, P=Proline, 
Q=Glutamine, R=Arginine, S=Sertne, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosinc, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














DFLSMKQ SP ALAPEERCRRAG SPKP VLRADD 

NNMGNGCSQKLATANLLRFLLLVLIPCICALV 

LLLEILLSYVGTLQKVYFKSNGSEPLVTOGEI 

QGSDVE.TOTIYNQSTVVSTAHPDQHVPAWT 

TDASLPGI^SHRNTSACMNITHSQCQMLPYH 

ATLTPLLSVVRNMEMEm.KFFTYLHRLSCY 

QEDMLFGCTLAFPECIIDGDDSHGLLPCRSFCE 

AAKEGCESVLGMVNYSWPDFLRCSQFRNQT 

ESSNVSRICFSPQQENGKQLLCGRGENFLCAS 

GICIPGKLQCNGYNDCDDWSDEAHCNCSENL 

FHCHTGKCLNYSLVCDGYDDCGDLSDEQNC 

DCNPTTEHRCGDGRCIAMEWVCDGDHDCVD 

KSDEVNCSCHSQGLVECRNGQCIPSTFQCDG 

DEDCKDGSDEENCSVlQTSCQEGDQRCLyNP 

CLDSCGGSSLCDPNNSLNNCSQCEPITLELCM 

NLPYNSTSYPNYFGHRTQKEASISWESSLFPA 

LVQTNCYKYLMFFSCTILVPKCDVNTGEHIPP 

CRALCEHSKERCES VLGJVGLQWPEDTDCSQ 

FPEENSDNQTCLMPDEYVEECSPSHFKCRSGQ 

CVLASRRCDGQADCDDDSDEENCGCKERDL 

WECTSNKQCLKHTV1CDGFPDCPDYMDEKN 

CSFCQDDELECANHACVSRDLWCDGEADCS 

DSSDEWDCVTLSINVNSSSFLMVHRAATEHH 

VCADGWQEDLSQLACKQMGLGEPSVTKLIQE 

QEKEPRWLTLHSNWESLNGTTLHELLVNGQS 

CESRSKISLLCTKQDCGRRPAARMNKRILGGR 

TSRPGRWPWQCSLQSEPSGHICGCVL1AKKW 

VLTVAHCFEGRENAAVWKVVLGINNLDHPS 

VFMQTRFVKTHLHPRYSRAWDYDISrVELSE 

DISETGYVRPVCLPNPEQWLEPDTYCYITGW 

GHMGNKMPFKLQEGEVRI1SLEHCQSYFDMK 

TITTRMICAGYESGTVDSCMGDSGGPLVCEK 

PGGRWTLFGLTSWGSVCFSKVLGPGVYSNVS 

YFVEWIKRQrYIQTFLLN 


996 


2346 


A 


8392 


199 


3085 


KVILSSEMSKTNTCSKSGSRS SRSRSASRSRSRS 


FSKSRSRSRSLSRSRKRRLSSRSRSRSYSPAHN 

RERNHPRVYQNRDFRGHNRGYRRPYYFRGR 

NRGFYPWGQYNRGGYGNYRSNWQNYRQAY 

SPRRGRSRSRSPKRRSPSPRSRSHSRNSDKSSS 

DRSRRSSSSRSSSNHSRVESSKRXSAKEKKSSS 

KDSRPSQAAGDNQGDEVKEQTFSGGTSQDTK 

ASESSKPWPDATYGTGSASRASAVSELSPRER 

SPALKSPLQSVWRRRSPRPSPVPKPSPPLSST 

SQMGSTLPSGAGYQSGTHQGQFDHGSGSLSP 

SKKSPVGKSPPSTGSTYGSSQKEESAASGGAA 

YTKRYLEEQKTENGKDKEQKQTNTDKEKIKE 

KGSFSDTGLGDGKMKSDSFAPKTDSEKPFRG 

SQSPKRYKLRDDFEKXMADFHKEEMDDQDK 

DKAKGRKESEFDDEPKFMSKVIGANKNQEEE 

KSGKWEGLVYAPPGKEKQRKTEELEEESFPE 

RSKKEDRGKRSEGGHRGFVPEKNFRVTAYK 

AVQEKSSSPPPRKTSESRDKLGAKGDFPTGKS 

SFSITREAQVNVRMDSFDEDLARPSGLLAQER 

KLCRDLVHSNKKEQEFRSIFQfflQSAQSQRSP 

SELFAQHIVTIVHHVKEHHFGSSGMTLHERFT 

KYLKRGTEQEAAKNKKSPEIHRREDISPSTFRK 

HGLAHDEMKSPREPGYKAEGKYKDDPVDLR 

LDIERRKKHKERDLKRGKSRESVDSRDSSHSR 

ERS AEKTEKTHKG SKKQ KJCHRRARDRSRSS S 

SSSQSSHSYKAEEYTEETEEREESTTGFDKSRL 
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Amino acid sequence (A=Alanine OCysteine, 
D=Asparuc Acid, E=Glutamic Acid, 
F=Phenylalanine, G=GIycme, H^Histidine, 
Msoleucine, K«Lysine, L-Lcucinc, 
M^emionine, N=Asparagmc, P=Proline, 
Q=Ghitamine, R=Argmme, S=Serine, 
l— lnreontne, v— valine, W— tryptophan, 
Y=T>Tosine, X=Unknown, *=Stop cod on, 
^possible nucleotide deletion, V^possible 
nucleotide insertion 














u 1 isJJr V ur obKuutxKAKu 1 r Qr RARuRCj WO 
RGmSGmNmSmDFQKRNREEEWDPEYT 
PKSKKYYLHDDREGEGSDKWVSRGRGRGAF 
PRGRGRFMERKSSTSPKWAHDKFSGEEGEIE 
DDESGTENREEKDNIQPTTE 


007 




A 

A 


0*309 
0J7O 




552 


GrALuuRQDLQu 1 KLLW AriDSG YGuQKAKS 
KQENLESLEATGREEEGGQGPPVTTKGVLLA 
LLMAGLALQPGTALLCYSCKAQVSNEDCLQ 
VENCTQLGEQCWTARIREWGDDSRQA 


998 


2348 


A 


8400 


697 


301 


>u°PSACTPGSa^SCSGRGRDIAFDSVWSTNN 

MSDPRRPNKVLRYKPPPSECNPALDDPTPDY 

MNLLGMIFSMCGU^aXWOVWVAVYCSFl 

SFANSRSSEDTKQMMSSFMLSISAVVMSYLQ 

NPQPMTPPW 


999 


2349 


A 


8401 


93 


1126 ' 


ASASHn'SGHLRCFPGSEGVGTMARCFSLVLL 

LTSIWTTRLLVQGSLRAEELSIQVSCRIMGITL 

VSKKANQQLNFTEAKEACRLLGLSLAGKDQ 

VETALKASFETCSYGWVGDGFWISRISPNPK 

CGKNGVGVLIWKVPVSRQFAAYCYNSSDTW 

TOSCIPEnTTKDPlPNTQT ATQTTEFTVSD STYS 

VASPYSTIPAITTITPAPASTSIPRRKKLICVTE 

VTMETSTMSTETEPFVENKAAFKNEAAG 

VPTALLVXALLFFGAAAGLGFCYVKRYVKAF 

PFTNKNQQKEMIETKVVKEEKANDSNPNEES 

KKTDKNPl^SKSPSKrrMRCLEAEV 


i f\r\n 
10U0 


2350 


A 


8406 


2 


777 


KERCQFVVKPMLSTVGSFLQDLQNEDKGIKT 
AAIFTADGNMISASTLMDILLMhroFKLVlNKI 
AYDVQCPKREKPSNEHTAEMERMKSLVHRL 
FTILHLEESQKKREHHLLEKIDHLKEQLQPLE 
QVKAGIEAHSEAKTSGLLWAGLAJLLSIQGGA 
LAWLTWWVTSWDIMEPVrYFITFANSMW 
AYFIVTRQDYTYSAVKSRQFLQFFHKKSKQQ 
HFDVQQYNTCLKEDLAKAKESLKQARHSLCL 
QMQVEELNEKN 


1001 


2351 


A 


8410 


1400 


264 


VGFWERPLRSSRWFRRSUUIWEMLARAARG 

TGAL1XRGSLLASGRAPRRAS SGLPRNTWLF 

VPQQEAWVVERMGRFHRILEPGLNILIPVLDR 

IRYVQSLKXrvTNVTEQSAvTLDNVTLQIDGV 

LYLRIMDPYKASYGVEDPEYAVTQLAQTTM 

RSELGKLSIJ)KVFRER1^LNASIVDAINQAAD 

CWGIRCLRYEIKDIHVPPRVKESMQMQVEAE 

RRKRATVLESEGTRES AINV AEGKKQ AQELAS 

EAEKAEQ1NQAAGEASAVXAKAKAKAEAIRI 

LAAALTQHNGDAAASLTVAEQYVSAFSKLA 

KI)SNTULPSNPGDVTSMVAQAMGVYGALT 

KAPVPGTPDSLSSGSSRDVQGTDASLDEELDR 

VKMS 






A 

A 


8421 


134 


941 


nrenlijeskmmdpcsvgvql^ 
ytrhtgfktlqels sndmlllqlrtgmtlsg 
nnncfhhvktvtdrfedlqksccdpfnihkkl 

pkctqiingsvdvdtedrqkrkpesdgrtak 
auislqftnpgrqtefapetgkrekrrltkn 

ATAGSDRQVPAKSKVYDSQGLLIFSGMDLC 

DCLDEDCLGCFYACPACGSTKCGAECRCDRK 

WLYEQ1EIEGGEIIHNKHAG 


1003 


2353 


A 


8427 


3 


1416 


TEWGLSGSCPGCSPLEPGSRGRGAAAWRILR 

CRRLPEPSPFLTQPNLAQSQPPAPVPVTDPSVT 

lVIHPAVFLSLPDLRCSLLLLVTWVFITVTTErr 
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D=Aspartic Acid, E=Ghjtamic Acid, 
F=Phenyla!anine, OOIycine, H=HIstidine, 
I=Isoleucine, K=Lysine, L=Leucine a 
M=Methionine, N=Asparagine, P=Proline, 
Q=<JIutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














SLDTENIDEILNNADVALVNFYADWCRFSQM 

UQ»IFEEASDVIK£EFPNENQVVFARVDCDQH 

SDIAQRYIUSKYFTLKIJFI^NGMMMKREYRGQ 

RSVKALADYIRQQKSDPIQEIRDLAErrTLDRS 

KRNnGYFEQKDSDNYRVFERVANILHDDCAF 

LSAFGDVSKPERYSGDNUYKPPGHSAPDMVY 

LGAMTNFDVTYNW1QDKCVPLVREITFENGE 

ELTEEGLPFLILFHMKEDTESLEIFQNEVARQL 

ISEKGTINFLHADCDKFRHPLLHIQKTPADCP 

V1AID SFRHMY WGDFKD VLIPGKLKQFVFDL 

HSGKLHREFHHGPDPTDTAPGEQAQDVASSP 

PES SF QKLAPSE YR YTLLRDRDEL 


1004 


2354. 


A 


8432 


910 


387 


GLSRKLRAGFLPGFCRVSPCGSWWETLVKM 

ACAAARSPADQDRHCIYPAYLNNKKTIAEGR 

RIPISKAVENPTATEIQDVCSAVGLNVFLEKN 

KMYSREWNRDVQYRGRVRVQLKQEDGSLC 

LVQrTSRKSVMLYAAEMIPKLKTRTQKTGGA 

DQSLQQGEGSKKGKGKKKK 


1005 


2355 


A 


8453 


90 


530 


QSHETKMQSGTHWRVLGLCLLSVGVWGQD 

GNEEMGGITQTPYKVSISGTTVILTCPQYPGSE 

ELWQHNDKNIGGDEDDKMGSDEDHLSLKEF 

SELEQSGYYVCYPRGSKPEDANFYLYLRARG 

NPGLQNRYHRLFREDHSKGHSQ 


1006 


2356 


A 


8458 


3 


3Q7 


AVQRBIHEMNIFRLTGDLSHLAAIVILLLKJW 
KTRSCAGISGKSQLLFALVFTTRYLDLFTSF1S 
LYNTSN1KVWYAIHRNVFHLQCTGLWTLNLC 
QLCIFN 


1007 


2357 


A 


8459 


43 


553 


GAGAGGDWAAMDKLKKVLSGQDTEDRSGL . 

SEWEASSLSWSTRIKGFIACFAIGE/CSLLGT 

VLLWVPRKGLHLFAVFYTFGN1ASIGSTEFLM 

GPVKQLKRMF'EPrRLIAmm.LCFALTLCSA 

FWWHNKGLALIFCILQSLALTWYSLSFIPFAR 

DAVKKCFAVCLA 


1008 


2358 


A 


8462 


487 


150 


AQDIRSVHSLGQKSTPVKHFRTLSHLHGLPDP 
PPHWPPQERSPPSHPCMPSHRPQIPQLSNSGPS 
DPRWGCVGPSMrTSTCLPGAVEASTTKASLP 
KCPVDSSLPTPEACFL 


1009 


2359 


A 


8465 


134 


954 


ETRVKTSLEIXRTQLEPTGTVGNTIMTSQPVP 
NETIIVLPSNVIhffSQAEKPEPTNQGQDSLKKH 
LHAEIKVIGTIQILCGMMVLSLGIILASASFSPN 
FTQVTSTLLNSAYPFIGPFFFI1SGSLSIATEKRL 
TKLLVHSSLVGSILSALSALVGFIILSVKQATL 
NPASLQCELDKNNIPTRSYVSYFYHDSLYTTD 
CYTAKASLAGTLSLMLICTIJLEFCLAVLTAVL 
RWKQAYSDFPGSVLFLPHSYIGNSGMSSKMT 
HDCGYEELLTS 


1010 


2360 


A 


8468 


2 i 


473 


BCYRYRRPYPVMRKICQVGPAGLAFILNISPVA 

HRVALCHLAGCQEQAAWYHTLQELFFLVSAY 

FFSCPVPEKYFPGSCDIVGHGHQIFHAFLSICT 

LSQLEAILLDYQGRQEIFLXJRHGPLSVHMACL 

SFTrLAACSAATAALLJlHKVK^ 


1011 


2361 


A 


8478 


5 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMT 
GTLETQFTCPFamEKSCDVKMDRARNTGVI 
SCTVCLEEFQTPITCILGNLGFFQRVGRGLESG 
PCSSGPLCALVQGQSRPEEQVPPSDFCGVRRC 
RAGFQCQ 


1012 


2362 


A 


8481 


2810 


1652 


RTSTQKWQSVFNDSQElILERr^'CNPENDRM 
RMKYGGQEFV^^ADLNAMNVYETTEFDQLRR 
LSTPPSSNVNSIYHTVWKFFCRDHFGWREYPE 
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F»Phenylalenine, GKHycine, K=Histidine, 
I=Isoleucine, K=Lysinc s L=Leucine, 
M=Metirionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, V=possible 
nucleotide insertion 














SVIRXJEEANSRGLKEVRFMMWNNHYILHNS 

CT7DOTTTVD DDI LTD Cr^CTI 1 DVT /"»TT /V'l/DTrXAti 

r r KKJtlisJsJvr Lr KoCr LLLr Y LQ IIAjvj Vr J QAJr 

PPLEATSSSQCCPDGVTSANFYPETWVYMHP 

SQDHQVPVSAEDKSYTUIYrflJTOCTVPEFKYR 

ILQIIJlVQNQFLWEKYXiaCKEYMNRKMFGR 

DRIINERHLFHGTSQDVVDGICKHNFDPRVCG 

KHATMFGQGSYFAKKASYSHNFSKKSSKGV 

UCX/TCT A V\/T T/2DVTTL^nClJriK>rDDDDD\7KrDi^ , C 

JhlrMrLAKVLloKi lMubHUMKKrrrVNrviS 

VTSDLYDSCVDNFFEPQIFVIFNDDQSYPYFVI 

QYEEVSNTVSI 


1013 


2363 


A 


$488 


2 


517 


IENCRTRLRQAWHEVCGNKMAAPIPQGFSCL 

CD ITT (~1 M TXL rCT> /"MJ\ M "V/TY^C A A r\/TTVrD TX^Vti ITTTJ 

bKJrLu w wrKl^rvLV lV^aAAlVrvKlKJ\Jvr IF 

PIYQPKFKTEKEFMQHARKAGLVIPPEKSDRS 

MLACTAG1FDAYVPPEGDARISSLSKEGUER 

TERMKKTMASQVSIRRIKDYDANFKIKDFPE 

KAKDIFIEGSPLY 


1014 


2364 


A 


8501 


363 


17 


YIRTG Y VY I C HY AQLM YTYYIRT AYVYICIL Y 
AQLMYTYVLYTHSLOHMYSIRTAYVYlCnY 
AQIMYTYVFYTHRLCIHMYSIRTDYVYICILY 
AQLMYTYVFYTHSYMSDE 


1015 


2365 


A 


8504 


3 


2190 


NSSEHFSQAPQRLSFYSWYGSARLFRFRVPPD 

AVLLRWLLaQVSRESGAACTDAEITVHFRSGA 

PPVINPLGTSFPDDTAVQPSFQVGVPLSTTPRS 

NASVNVSHPAPGDWFVAAHLPPSSQKIELKG 

LAPTCAYVFQPELLVTRWEISIMEPDVPLPQ 

TLL^HPSYLKVFVPDYTRELLLELRDCVSNGS 

LGCPVIU.TVGPVTLPSNFQKVLTCTGAPWPC 

RLLLPSPPWDRWLQVTAESLVGPLGTVAFSA 

VAALTACRPRSVTIQPLLQSSQNQSFNASSGL 

LSPSPDHQDLGRSGRVDRSPFCLTNYPVTRED 

MDWSVHFQPLDRVSVRVCSDTPSVMRLRL 

NTGMDSGGSLTISLRANKTEMRNETVVVACV 

NAASPFLGFNTSLNCTTAFFQGYPLSLSAWSR 

RANLIIP YPETDNWYL SLQLMCPENAEDCEQ 

AVVHVETTLYLVPCLNDCGPYGQCLLLRRHS 

YLYAbCbCKACjWKCjWSC IDNSTAQTVAQQR 

AATLLLTLSNLMFLAPIAVSVRRFFLVEASVY 

AYTMFFSTFYHACDQPGEAVLCILSYDTLQY 

CDFLGSGAAIWVmCMARLKTVLKYVLFLL 

GTLVIAMSLQLDRRGMWNMLGPCLFAFVIM 

VSMASVGIAIYTSMMTSDNYYYTHSIWHILL 
AGSAALLLPPPDQPAEPWACSQKFPCHY QIC 
KND REEL Y A VT 


1016 


2366 


A 


8511 


1 


453 


KWYPSGPVPJPGRFYYKLPAGHRRCRMAPAK 

KGGEKKKGRSAINEVVTREYTINIHKRIHGVG 

FKKRAPRALKEIRKFAMKEMGTPDVRIDTRL 

NKAVWAKGIRNVPY^IRVRLSRJKRNEDEDSP 

NKLYTLVTYWVTTFKNUJTVNVDEN 


1017 


2367 


A 


8513 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINT 

GMFLGEFSCLAAFYLLRCRAAGQSDSSVDPQ 
QPFNPLLFLPPALCDMTGTSLMYVALNMTSA 
SSFQMLRGAVUFTGLFSVAFLGRRLVLSQWL 
GILATIAGLWVGLADLLSKHDSQHKLSEVIT 
GDLLDMAQIIVAIQMVLEEKFVYKHNVHPLR 
AVGTEGLFGFVILSLLLVPMYYTPAGSFSGNP 
RGTLEDALDAFCQVGQQPLIAVALLGNISSIA 
FFNFAGISVTKELSATTRMV1J3SLRTVVIWAL 
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Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G~Glycine, H=Histidine, 
Msoleucine, K==Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Prolme, 
Q=Glutamine, R^Arguime, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A=possible nucleotide deletion, \=possibIe 
nucleotide insertion 














Sl^LGWEAFHALQDLGFULLIGTALYNGLHR 
PLLGRLSRGRPLAEESEQERLLGGTRTPINDA 
S 


1018 


2368 


A 


8518 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALV 
VSGGrVGYVKTGSVPSLAAGLLFGSLAGLGA 
YQLYQDPRNVWGFlJ^ATSVTFVGVMGMRS 
YYYGKFMP VGLIAG ASLLMAAKVG VRMLM 
TSD 


1019 


2369 


A 


8526 


2 


1787 


VSAAAVNMEPPDAPAQARGAPRLLLLAVLL 

AAHPDAQAEVRLSVPPLVEVMRGKSVILDCT 

PTGTHDHYMLEWFLTDRSGARPRJLASAEMQ 

GSELQVTMHDTRGRSPPYQLDSQGRLVLAEA 

QVGDERDYVCWRAGAAGTAEAAARLNVF 

AKPEATEVSPNKGTLSVMEDSAQE1ATSNSRN 

GNPAPKTTWYRNGQRLEVPVEMNPEGYMTS 

RTVREASGLLSLTSTLYLRLRKDDRDASFHC 

AAHYSLPEGRHGRLDSPTFHLTLHYPTEHVQ 

FWVGSPSTPAGWVREGDTVQLLCRGDGSPSP 

EYTLFRLQDEQEEVLNVNLEGNLTLEGVTRG 

QSGTYGCRVEDYDAADDVQLSKTLELRVAY 

LDPLELSEGKVLSLPLNSRAWNCSVHGLPTP 

AUIWTKDSTPLGDGPMLSLSSITFDSNGTYYC 

EASLPTVP VLSRTQNFTLXVQG SPELKTAEEEP 

KADGSWREGDEVTLICSARGHPDPKLSWSQL 

GGSPAEPIPGRQGWVSSSLTLKVTSALSRDGI 

SCEASNPHGNKRHVFHFGTVSPQTSQAGVAV 

MAVAVSVGLLLLWAVFYCVRRKGGPCCRQ 

RREKGAP 


1020 


2370 


A 


8530 


2 


1200 


PRVRLLRPSRSRSCRGIXSTRAPGPSPFRSLHS 

SPLLPHAMKSPFYRCQNTTS VEKGN SAVMGG 

VLFSTGLLGNLLALGLLARSGLGWCSRRPLR 

PLPSVFYMLVCGLTVTDLLGKCLLSPVVLAA 

YAQNRSLRVLAPALDNSLCQAFAFFMSFFGL 

S STLQLL AMALEC WL SLGHPFFYRRHITLRLG 

ALVAPWSAFSLAFCALPFMGFGKFVQYCPG 

TWCF1QMVHEEG SLSVLGYSVLYSSLMA1XV 

iJVTVLCmGAMRNLYAMHRRLQRHPRSCTR 

DCAEPRADGREASPQPLEELDHLLLLALMTV 

LrTMCSLPVIYRAYYGAFKDVKEKNRTSEEA 

EDLRALRFLSVrSIWPWIFIIFRSPVFRIFFHKI 

F1RPLRYRSRCSNSTNMESSL 


1021 


2371 


A 


8536 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPR 
KHDSGAADLERVTDYAEEKHQSSNLETAMS 
VIGDRRSREQKAKQER 


1022 


2372 


A 


8537 


94 


541 


RKERRRRRRRMEAVVFVFSLL1XCALIFLSV 
YFinXSDLECDYINARSCCSKLNKWVlPELIG 
HTIVTVLLLMSLHWFIFLLNLPVATWNrYRYI 
MVPSGNMGVFDPTE1HNRGQLKSHMKEAMI 
KLGFHLLCrTMYLYSMILALIND 


1023 


2373 


A 


8540 


26 


431 


RMMKCPQALLATFWLLLSWVSSEDKWQSPL 

ct \T\nTcnT\T\rvt vt/^cvttt mvrct> ot t \\r\rvr\cv 
bLVVrliivjiJI V ILNL-b i bv I NrKbLLWYKQEK 

KAPTFUmTSSGIEKKSGRLSSILDKKELSSIL 

NITATQTGDSAIYLCAVEAQCSLVTCSLYSNS 

TAEALQL 


1024 


2374 


A 


8544 


1731 


743 


GVRLRYSPIAVVMVGEAGRDLRRRRAVAVT 
AEKMAVLAPLIALVYSVPRLSRWLAQPYYLL 
SALLSAAFLLVRKLPPLCHGLPTXJRJEDGNPCD . 
FDWREVEILMFLSAIVMMKNRRSITVEQHIGN 
IFMFSKVAOTn.FTRLDIRMGlXYITLCrmJvi 



294 



WO 01/57188 



PCT/US01/03800 



SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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/=possible nucleotide deletion, \=possible 
nucleotide insertion 














TCXPPLYMGPEYIKYFNDKTIDEELERDKRVT 

^TVEFFANWSNDCQSFAPIYADLSLKYNCTG 

LNFGKVDVGRYTDVSTRYKVSTSPLTKQLPT 

LILFQGGKEAMRRPQIDKKGRAVSWTFSEEN 

VIREFNLNELYQRAKKLSKAGDNPEEQPVAS 

TPTTVSDGENKKDK 


1025 


2375 


A 


8546 


2194 


1707 


TVSFHKTMASLKCSTWCVICLEKPKYRCPA 
CRVPYCSWCFRKHKEQCNPETRPVEKKIRS 
ALPTKTVKPVENKDDDDSIADFLNSDEEEDR 
VSLQNLKNLGESATLRSLIXNPHUlQUvfVNL 
DQGEDKAKLMRAYMQEPLFVEFADCCLGIV 
EPSQNEES 


1026 


2376 


A 


8547 


1078 


594 


VGMELPAVNLKVILLGHWLLTTWGCIVFSGS 

YAWANFTILALGVWAVAQRDSIDA1SMFLGG 

LLATIFLDIVHISIFYPRVSLTDTGRFGVGMAIL 

SLLLKPLSCCFVYHMYRERGGELLVHTGFLG 

SSQDRSAYQTIDSAEAPADPFAVPEGRSQDAR 

GY 


1027 


2377 


A 


8557 


1 


340 


DFLGPASPQEEGGSESSTMTELETAMGMIIDV 
FSRYSGSEGSTQTLTKGELKVLMEKELPGFLQ 
SGKDKDAVDKLLKDLDANGDAQVDFSEFIVF 
VAATTSACHKYFEKAGLK 


1028 


2378 


A 


8569 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLL 

LLLLGSGQGPQQVGAGQTFEYLKREHSLSKP 

YQGEAPRPCFLRDWELQVHFKIHGQGKKNL 

HGDGLAIWYTKDRMQPGPVFGNMDKFVGLG 

VFVDTYPNEEKQQERVFPYISAMVNNGSLSY 

DHERDGRPTELGGCTArVRNLHYDTFLVlRY 

VKRHLTIMMDIDGKHEWRDCIEVPGVRLPRG 

YYFGTSSITGDLSDNHDV1SLKLFELTVERTPE 

EEKLHRDVFU^SVDNMKLPEMTAPLPPLSGL 

ALFLIVFFSLVFSVFAIVIGnLYNKWQEQSRK 

RFY 


1029 


2379 


A 


8572 


1 


578 


AAAASHRSRARSRPRRVSSGPAPRRAQSSAG 

RV ASGLX) SAPLCTMARALCRLPRRGLWLLLA 

HHLFMTTACQEANYGALLRELCLTQFQVDM 

EAVGETLWCDWGRTIRSYRELADCTWHMAE 

KLGCFWPNAEVDRFFLAVHGRYFRSCPISGR 

AVRDPPGSILYPFIVWrrVTLLVTALVVWQS 

KRTEGrV 


1030 


2380 | 


A 


8574 


1352 


372 


DSSTVKGGSESRHLCLIPDLKGKARTREASSG 

SRTCGRRTSLCTSAKSSWTYRSGRLSWQSIKG 

THLTITQALRQPLHRAPLLPGQLCWSPRPLEK 

NBCAMGRPLLLPLLLLLQPPAFLQPGGSTGSGP 

SYLYGVTQPKHLSASMGGSVEIPFSFYYPWEL 

AIVPNVRISWRRGHFHGQSFYSTRPPSIHKDY 

VNRLFI^TVVTEGQESGFLRISNLRKEDQSVYF 

CRVELDTRRSGRQQLQSIKGTKLmQAVTTT 

TTWRPSSTTTIAGLRVTESKGHSESWHLSLDT 

AIRVA1AVAVLKTVILGLLCLLLLWWRRRKG 


1031 


2381 


A 


8580 


905 


340 


RRTAGIYPCFPKPGRTRHALCSWLLLLTGQL 

AFDDFQESCAMMWQKYAGSRRSMPLGARJL 

FHGVFYAGGFA1VYYLIQKFHSRALYYKLAV 

EQLQSHPEAQEALGPPLNIHY1JKLIDRENFVDI 

VDAKLKIFVSGSKSEGLLYVHSSRGGPFQRW 

HU^EVFLELKDGQQIPVFKLSGENGDEVKJCE 


1032 


2382 


A 


8593 


2558 


961 


RRRPRLLPGAEPCEPRVGPRRADMGCSAKAR 
WAAGAJJ3VAGLLCAVU3AVMIVMVPSLIKQ 
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/^possible nucleotide deletion, Vpossible 
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QVLKNVRIDPSSLSFNM^TCEIPIPFYLSVYFFD 

VMNPSEILKGEKPQVRERGPYVYREFRHKSNI 

TFNNNDTVSFLEYRTFQFQPSKSHGSESDYIV 

MPNILVLGAAVMMENKPMTliXIMTLAFTTL 

GERAFMNRTVGEIMWGYKDPLVNUNKYFP 

GMFPFKDKFGLFAELNNSDSGLFTGFTGVQN1 

SRIHLVDKWNGLSKVDFWHSDQCNMDNGTS 

GQMWPPFMTPESSLEFYSPEACRSMKJLMYKE 

SGVFEGIP7TRFVAPKTLFANGSIYPPNEGFCP 

CLESGIQNVSTCRFSAPLFLSHPHFLNADPVL 

AEAVTGLHPNQEAHSLFLDIHPVTGIPMNCSV 

KLQLSLYMKSVAGIGQTGKIEPWLPLLWFA 

ESGAMEGETUnTYTQLVLMPKVMHYAQYV 

LLALGCVLLLVPVICQIRSQEKCYLFWSSSKK 

GSKDKEAIQAYSESLMTSAPKGSVLQEAKL 


1033 


2383 


A 


8595 


595 


767 


AHLPDTLLLPPHSPTVPTPKSFQCSQKACFSRS 
FCLLLSLVSSSLVSLSLCPPLTQA 


1034 


2384 


A 


8597 


640 


164 


VTTSCI1PFAFGLGVRASERLAEIDMPYLLKYQ 

PMMQTIGQKYCMDPAVIAGVLSRKSPGDKJL 

VNMGDRTSMVQDPGSQAPTSWISESQVFQTT 

EVLTTRITELQRRFPTWTPDQYLRGGLCAYSG 

GAGYVRSSQDLSCDFCNDVLARAKYLKRHG 

F 


1035 


2385 


A 


8603 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADL 

SWDPMAFFTGLWGPFTCVSRVLSHHCFSTTG 

SLSAIQKMTRVRWDNSALGNSPYHRAPRCI 

HVYKKNGVGKVGDQILLADCGQKKKALIVG 

HCMPGPRMTPRFDSNNWLEEDNGNPVGTRJ 

KTPIPTSLRKREGEYSKVLAIAQNFV 


1036 


2386 


A 


8606 


1 


562 


PTRAHSFDLCCSPCRRRLLGREEAGEEPTSPV 

TQYLQPRSPEECKMFACAKLACTPSLIRAGSR 

VAYRPISASVLSRPEASRTGEGSTVFNGAQNG 

VSQLIQREFQTSAISRDIDTAAKFIGAGAATVG 

VAGSGAGIGTVFGSLHGYARNPSLKQQLFSY 

AIL GF AL SEAMGLFCLMVAFL ILF AM 


1037 


2387 


A 


8615 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDT 

GMVAHCNNSRLBCAKGVGQHDNAQNFGNQSF 

EELRAACLRKGELFEDPLFPAEPSSLGFKDLG 

PNSKNVQNISWQRPKDIINNPLFIMDGISPTDI 

CQGILGDCWLLAAIGSLTTCPKLLYRVVPRG 

QSFKKNYAGIFHFQIWQFGQWVNVVVDDRL 

PTKNDKLVFVHSTERSEFWSALLEKAYAKLS 

GSYEALSGGSTMEGLEDFTGGVAQSFQLQRP 

PQNLLRLLRKAVERSSLMGCSIEVTSDSELES 

MTDKMLWGHAYSVTGLQDVHYRGKMETLI 

RVRNPWGRIEWNGAWSDSAREWEEVASDIQ 

MQLLHKTEDGEFWMSYQDFLNNFTLLEICNL 

TPDTLSGDYKSYWHTTFYEGSWRTGSSAGGC 

RNHPGTFWTNPQFKISLPEGDDPEDDAEGNV 

WCTCLVALMQKNWRHARQQGAQLQTIGFV 

LYAVPKEFQNIQDVHLKKEFrTKYQDHGFSEI 

FTNSREVSSQLRLPPGEYIIIPSTFEPHRDADFL 

LRVFTEKHSESWELDEVNYAEQLQEEKVSED 

DMDQDFLHLFKIVAGEGKEIGVYELQRLLNR 

MAIKFKSFKTKGFGLDACRCMINLMDKDGSG 

KLGLLEFKILWKKLKKWMDIFRECDQDHSGT 

LNSYEMRLVIEKAGIKLNNKVMQVLVARYA 

DDDLHDFDSFISCH-RLKTMFITFLTMDPKNT 

GfflCLSLEQVLGEGWEGICRlAPACPSTPPPPS 
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SDVPGPASCPRLFPPWDLLPVSTVAADDHVG1 
EAL 


1038 


2388 


A 


8621 


3 


1494 


RSRMARAPLGVLLLLGliGRGVGKNEELRLY 

HHLFNNYDPG SRPVREPEDTVTISLKVTLTNL 

ISLNEKEETLTTSVWIGIDWQDYRLNYSKDDF 

GGIETLRWSELVWLPEIVLENNIDGQFGVAY 

DANVLVYEGGSVTWLPPAIYRSVCAVEVTYF 

PFDWQNCSLIFRSQTYNAEEVEFTFAVDNDG 

KmiCIDIDTEAYTENGEWAIDFCPGVIRRHH 

GGATDGFKjETDVIYSLIIRWCPLFYmTrVTCV 

LISGLVLLAYFLPAQAGGQKCTVSINVLLAQT 

VFLFLUQKIPETSLSWIXGRPIJTVMVVATLI 

VMNCVIVLWSQRTPTTHAMSPRLRHVLLEL 

LPRLLGSPPPPEAPRAASPPRRASSVGLLLRAE 

ELDLKKPRSELVFEGQRHRQGTWTAAFCQSL 

GAAAPEVRCCVDAVNFVAESTRDQEATGEE 

VSDWVRMGNALDNICFWAALVLFSVGSSLLF 

LGAYFNRVPDLPYAPC1QP 


1039 


2389 


A 


8636 


1 


900 


PGRERPGGGGARRRPQHLPALLPSERPDCATL 

QAMENELPVPHTSSSACATSSTSGASSSSGCN 

NSSSGGSGRPTGPQISVYSGIPDRQTVQVIQQ 

AimQPSTAAQYLQQMYAAQQQHLMLQTA 

ALQQQHLSSAQLQSLAAVQQASLVSNRQGST 

SGSNVSAQAPAQSSSINLAASPAAAQLLNRA 

QSVNSAAASGIAQQAVLLGNTSSPALTASQA 

QMYLRAQMLIFTPTATVATVQPELGTGSPAR 

PPTPAQVQNLTLRTQQTPAAAASGPTPTQPVL 

PSLALKPTPGGSQPLPTPA 


1040 


2390 


A 


8645 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSF 

HEHRHQSGRCLSTGMAPNLKGRPRKKKPCPQ 

RRD SFSG VKDSNNNSDGKA VAK VKCEARS A 

LTKPKNNHNCKKVSNEEKPKVAIGEECRADE 

QAFLVALYKYMKERKTPIERIFYLGFKQINLW 

TMFQAAQKLGGYETITARRQWKHIYDELGG 

NPGSTSAATCTRRHYERLILPYERFIKGEEDKP 

LJ'PIKPRKQENSSQENENKTKVSGTKRIKHEIP 

KSKKEKENAPKPQDAAEVSSEQEKEQETLISQ 

KSIPEPLPAADMKKKIEGYQEFSAKPLASRVD 

PEKDNETDQGSNSEKVAEEAGEKGPTPPLPSA 

PLAPEKDSAL VPGA SKQPLTSPSAL VDSKQES 

KLCCFTESPESEPQEASFPRLPHHTGHRWQTR 

MRRRMTNCPPWQITLPTAP 


1041 


2391 


A 


8646 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYP 

GIKARTTQRALDYGVQAGMKMEQMLKEKK 

LPDLSGSESXJBFLKVDYVNYNFSNIKJSAFSFP 

NTSLAFVPGVGIKALTNHGTAN1STDWGFESP 

LFVLYNSFAEPMEKPILKNLNEMLCPIIASEVK 

ALNANLSTLEVLTKIDNYTLLDYSLISSPEITE 

NYLDLNLKGVFYPLENLTDPPFSPVPFVLPER 

SNSMLYIGIAEYFFKSASFAHFTAGVFNVTLS 

TEEISNHFYQNSQGLGNVLSRIAEIYILSQPFM 

VRIMATEPPIINL^PGNFTIX)IPASIMMLTQPK 

NSTVETIVSMDFVASTSVGLVILGQRLVCSLS 

LNRFRLALPESNRSNIEVLRFENILSSILHFGVL 

PLANAKLQQGFPLPNPHKFLFVNSDIEVLEGF 

LLISTDLKYETSSKQQPSFHVWEGLNLISRQW 

RGKSAP 


1042 


2392 


A 


8672 


538 


170 


ARRIARTRESKAAVSQDNVPALQPGKKKKLR 
LGGKKKKFKFFRLPKEFKKQIJ^SPSNFKKM 
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TSLAGNTVQOLNKLKYVIYSAQyPAYGNITT 
LDMITSTDHVLEQDFWICFTTYSVKERQI 


1043 


2393 


A 


8688 


359 


17 


GLKTKAPAJ'Hl'FQREVLGPAKQDMQRRCPRI 
GUvlTSLlJCPIKRRWRDYKRWKSGGFTGESC 
HHADTLGDRGGLQGDHSELLQWQKRILRTE 
GEPSPKYISKNIFPICSYITGFL 


1044 


2394 


A 


8718 


292 


1490 


GTVKTSVATPITAGHSCSSGGVLQVKSPATQS 

GFKFTSKMEDFNMESDSFEDFWKGEDLSNYS 

YSSTLPPFLLDAAPCEPESLEINKYFW1IYAL 

VFLLSLLGNSL VML VTLY SRVGRSVTD VYLL 

NLALADLLFALTLPIWAASKVNGWIFGTFLC 

KATv-SIXKEVNFYSGnXLACISVDRYI^IVHA 

TRTLTQKRYLVKF1CLSIWGLSLLLALPVLLFR 

RTVYSSNVSPACTEDMGNNTANWRMLLRIL 

PQSFGFTVPLLIMLFCY GFTLRTLFKAHMGQK 

HRAMRVIFAVVLIFIXCW1J*YNLVLLADTLM 

RTQVIQETCERRNHTDRALDATEILGILHSCLN 

PLIYAHGQKFRHGLLKILAIHGLISKDSLPKDS 

RPSFVGSSSGHTSTTL 


1045 


2395 


A 


8724 


254 


3184 


FRANLAITV ANRRG AQGGKMHTCCPP VTLEQ 

DLHRKMHSWMLQTLAFAVTSLVLSCAETIDY 

YGEICDNACPCEEKDGILTVSCENRGnSLSEIS 

PPRFPIYHLLLSGNLLNRLYPNEFVNYTGASIL 

HLG SNVIQDIETGAFH GLRGLRRLHLNNNKL 

ELLRDDTFLGLENLEYLQVDYNYISVBEPNAF 

GKLHIXQVLILNDNLLSSLPNN T LFRFVPLTHL 

DLRGNRLKLLPYVGLLQHMDKWELQLEEN 

PWNCSCELISLKDWLDS1SYSALVGDWCETP 

FRJLHGRDLDEYSKQELCPRRLISDYEMRPQTP 

LSTTGYLHTTPASVNSVATSSSAVYKPPLKPP 

KGTRQPNKPRVRPTSRQPSKDLGYSNYGPSIA 

YQTKSPVPLECPTACSCNLQISDLGLNVNCQE 

RKIESIAELQPKPYNPKKMYLTENY1AVVRRT 

DLLEATGLDLLHLGNNRISMIQDRAFGDLTN 

LRRLYLNGNRXERLSPELFYGLQSLQYLFLQY 

NLIRElQSGTFDPVP>n.QLlJFLNN>^LQAMPS 

GVFSGLTLLRLNLRSNHFTSLPVSGVLDQLKS 

LIQIDLHDWWDCTCDIVGMKLWVEQLKVG 

VLVDEVICKAPKKFAETDMRSIKSELLCPDYS 

DVWSTPTPSSIQVPARTSAVTPAVRLNSTGA 

PASLGAGGGASSVPLSVLILSLLLVFIMSVFVA 

AGLFVLVMKRRKJCNQSDHTSTNNSDV 

MQYSVYGGGGGTGGHPHAHVHHRGPALPK 

VKTPAGHVYEYIPHPLGHMCKNPIYRSREGN 

SVEDYKDLHELKVTYSSNHHLQQQQQPPPPP 

QQPQQQPPPQLQLQPGEEERRESHHLRSPAYS 

VSTIEPREDLLSPVQDADRFi RGILEPDKHCST 

TPAGN SLPE YPKFPCSP AA YTF SPNYDLRRPH 

QYLHPGAGDSRLREPVLYSPPSAVFVEPNRNE 

I LbLKAKLN VJ&PDY Lb VLjbKvJ 1 1 r M^r 






A 

A 


of jO 






Or o/\rVVJOi>A. W V ol^/vJ^Uo\JOl\AJlM^ooO O vJ V VJ 1 

AMAGALVRKAADYVRSKDFRDYLMSTHFW 
GPVANWGLPIAAINDMKKSPEnSGRMTFALC 
CY SLTFMRF AYKVQPRNWLLF ACHATNE V A 
QLIQGGRLIKHEMTKTASA 


1047 


2397 


A 


8741 


673 


924 


ALPGTPQQTVTLNTDGKVKSFTSPHSNPNLPP 
AKFFTSLQSLNWSSHLPPSPATESVGKRGNAK 
PPTTKLLHSSPLWNFFAQQL 


1048 


2398 


A 


8747 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKR 
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F=Phenylalanine, OGlycine, H=Histidinc, 
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VAVPNGQPPSAARYMPREVPPRFRCQQDHK " 

VLLKRGQPPPPSCMLLGGGAGPPPCTAPGAN 

PNNAQVTGALLQSESGTAPDSTLGOAAASNY 

ANSTWGSGASSNNGTSPNPIHrWDKVIVDGS 

DMEEWPCIASKDTESSSENTTDNNSASNPGSE 

KSTLPGSTTSNKGKGSQCQSASSGNECNLGV 

WKSDPKAKSVQSSNSTTENNNGLGNWRNVS 

GQDRIGPGSGFSNFNPNSNPSAWPALVQEGTS 

RKGALETDNSNSSAQVSTVGQTSREQQSKME 

NAGVNFWSGREQAQIHNTDGPKNGNTNSL 

NLSSPNPMENKGMPFGMGLGNTSRSTDAPSQ 

STGDRKTGSVGSWGAARGPSGTOTVSGQSNS 

GNNGNNGKEREDS WKGAS VQKSTG SKND S 

WDNNNRSTGGSWNFGPQDSNDNKWGEGNK 

MTSGVSQGEWKQPTGSDELKJGEWSGPNQPN 

SSTGAWDNQKGHPLLENQGNAQAPCWGRSS 

SSTGSEVEGQSTGSNHKAGSSDSHNSGRRSY 

RPTHPDCQAVLQTLLSRTDLDPRVLSNTGWG 

QTQDCQDTVWDIEEVPRPEGKSDKGTEGWES 

AATQTKNSGGWGDAPSQSNQMKSGWGELS 

ASTEWKDPKNTGG\\^NDYKNNNSSNWGGGR 

PDEKTPSSWNENPSKDQGWGGGRQPNQGWS 

SGKNGWGEEVDQTKNSNWESSASKPVSGWG 

EGGQNEIGTWGNGGNASLASKGGWEDCKRS. 

PAWNETGRQPNSWNKQHQQQQPPQQPPPPQ 

PEASGSWGGPPPPPPGNVRPSNSSWSSGPQPA 

TPKDEEPSGWEEPSPQSISRKMDIDDGTSAWG 

DPNSYNYKNVNLWDBCNSQGGPAPREPNLPTP 

MTSKSASDSKSMQDGWGESDGPVTGARHPS 

WEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMG 

LI^QTEDNPSSKMDLSVGSLSDKJ<JFDVDKRA 

MNLGDFNDIMRKDRSGFRPPNSKDMGTTDS 

GPYFEKGGSHGLFGNSTAQSRGLHTPVQPLN 

SSPSLRAQVPPQHSPQVSASMLKQFPNSGLSP 

GLFNVGIKJI^PQQIAMLSQLPQIPQFQLACQL 

LLQQQQQQQLLQNQRKISQAVRQQQEQQLA 

RMVSALQQQQQQQQRQPGMKHSPSHPVGPK 

PHLDNMVPNALNVGLPDLQTKGPIPGYGSGF 

SSGGMDYGMVGGKEAGTESRFKQWTSMME 

GLPSVATQEANMHKNGAIVAPGKTRGGSPY 

NQFDHPGDTLGGHTGPAGDSWLPAKSPPTNK 

IGSKSSNASWPPHPQPGVPWKGIQNIDPESDP 

YVTPGSVLGGTATSPIVDTDHQLLRDNTTGS 

NSSLNTSLPSPGAWPYSASDNSFTNVHSTSAK 

FPDYKSTWSPDPIGHhHTHUaJKMWKNHISS 

RNTTPLPRPPPGLTNPKPSSPWSSTAPRSVRG 

WGTXJDSRLASASTWSDGGSVRPSYWLVLHN 

LTPQIDGSTLRTICMQHGPLLTFHLNLTQGTA 

LIRYSTKQEAAKAQTALHMCVLGNTTILAEF 

ATDDEVSRFLAQAQPPTPAATPSAPAAGWQS 

GGSSGADLAGASLWGPPNYSSSLWGVPTVED 
PHRMGSPAPLLPGDLXGGGSDSI 


1049 


2399 


A 


8748 


200 


1387 


WWKRQDEQLSLQVETLYLDSPAVTHLLSPTF 
LPPSSLPPFLQIVDSSSSACILDSFFPFLAPWDS 
PQDCGFKDHQPLTLQALTVELARWTLMLLLS 
TAMY GAHAPLLALCHVDGRVPFRPSS AVLLT 
ELTKLLLCAFSLLVGWQAWPQGPPPWRQAA 
PFALSALLYGANNNLVIYLQRYMDPSTYQVL 
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SNLKIGSTAVLYCLCLRHRLSVRQGLALLLL 

MAAGACYAAGGLQVPGNTLPSPPPAAAASP 

MPLHTIPLGLLIXILYCLISGLSSVYTELLMKR 

QRLPLALQNLFLYTFGVLLNLGLHAGGGSGP 

GLLEGFSGWAALWLSQALNGIXMSAVMKH 

GSSTTRLFWSCSLVVNAVLSAVLLRLQLTAA 

FFLATLUGLAMRLYYGSR 


1050 


2400 


A 


8758 


3 


1660 


WVSSMGFEELLEQVGGFGPFQLRNVA1XALP 

RVLLPLHFLLPIFLAAVPAHRGALPGAPANFS 

HQDVWLEAHLPREPDGTLSSCLRFAYPQAJLP 

NTTLGEERQSRGELEDEPATVPCSQGWEYDH 

SEFSSTIATESQWDLVCEQKGLNRAASTFFFA 

G VL VG A VAFGYLSDRFGRRRLLL VA YVS XL V 

LGL AS AAS V S YVMF ATTRTL TG S ALAGFTII V 

MPLELEWLDVEHRTVAGVLSSTFWTGGVML 

LALVGYLIRDWRWLLLAVTLPCAPGILSLWW 

WESARWIXTQGHVKEAHRYLLHCARLNGR 

PVCEDSFSQEAVSKVAAGERWRRPSYLDLF 

RTPRLRHISLCCVVVWFGVNFSYYGLSLDVS 

GLGLNVYQTQLLFGAVELPSKLLVYLSVRYA 

GRRLTQAGTLLGTALAFGTRLLVSSDMKSWS 

TVLAVMGKAFSEAAFTTAYLFTSELYPTVLR 

QTGMGLTALVGRLGGSLAPLAALLDGVWLS 

LPKLTYGGIALLAAGTALLLPETRQAQLPETI 

QDVERKSAPTSLQEEEMPMKQVQN 


1051 


2401 


A 


8759 


515 


1625 


EIRTPVAVSSAPSGDSEGDEEETTQDEVSSHTS 

EEDGGWKVEKELENTEQPVGGNEWEHEV 

TGNLNSDPLLELCQCPLCQLDCGSREQLIAHV 

YQHTAAW S AKS YMCPVCGRALSSPGSLGR 

HLLIHSEDQRSNCAVCGARFTSHATFNSEKLP 

ETVLNMESLPTVHNEGPSSAEGKD1AFSPP>AT 

AGILLVCNNCAAYRKIJLEAQTPSVRKWALRR 

QNEPLEVRLQR1JERERTAKKSRRDNETPEERE 

VRRMRDREAKRLQRMQEIT)EQRARRLQRDR 

EAMRLK1M>^TPEKRQARLIREREAKRLKRR 

LEKMDMMUIAQFGQDPSAMAALAAEMNFF 

QLPVSGVELDSQLLGKMAFEEQNSSSLH 


1052 


2402 


A 


8763 


1106 


70 


RHGHGGRDRRGGGRVARPGGLGRYPGRGAA 
ASLVFVPTRRRSGPSGTASVAAMAYHSGYGA 
HGSKHRARAAPDPPPLFDDTSGGYSSQPGGY 

TV a a T*\X r a rot rv TT TT T /"^TN.YM t a "vn I At. r a i r/™> on* 

PATGADVAFSVNHLLGDPMANvAMAYGSSl 

ASHGKDMVHKELHRFVSVSKLKYFFAVDTA 

YVAKKLGLLVFPYTHQNWEVQYSRDAPLPP 

RQDLNAPDLYIPTMAFITYVLLAGMALGIQK 

RFSPEVLGLCASTALVWVVMEVLALLLGLYL 

ATVl^DLSTFHIXAYSGYKYVGMILSVLTGL 

LFGSDGYYVAI^WTSSALMYFIVRSLRTAAL 

GPDSMGGPVPRQRLQLYLTLGAAAFQPLIIY 

WLTFHLVR 


1053 


2403 


A 


8768 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVT 

i r j ooj v rNoo/v 1 1 1 i iyi\ji\±Ja\ i Jj/Inxxl'I^i jsji o w 

PEDIWFIWDKLSSAHVYIJllJ^^ 

VLMIXIAHLVKANSIQGCKMNN^ 

SNIJaCTADMDVGQIGFHRQKDVKIV7*VEKK 

VNEILNRLEKTKVERFPD1AAEKECRDREER 

NEKKAQIQEMKKREKEEMKKKREMDELRS 

SSLMKVENMSSNQDGNDSDEFM 


1054 


2404 


A 


8769 


344 


527 


REA'ri'LACRNSCWVFSRCSLGACKPTVCSMP 
SLSRQGSQTLCLRLAEY CMESVDSQRLLLS 
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1055 


2405 


A 


8770 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEK 
KMLKCVWGDGAVGKTCLLMSYANDAFPEE 
YVPTVFDHYAVTVTVGGKQHLLGLYDTAGQ 
EDYNQLRPLSYPNTDVFL1CFSWNPASYHNV 
QEEWVPELKDCMPHVPYVUGTQIDLRDDPK 
TLARLLYMKEKPLTYEHGVKLAKAIGAQCYL 
ECSALTQKGLKAVFDEAILTIFHPKKXKKRCS 
EGHSCCSn 


1056 


2406 


A 


8773 


261 


332 


NPRIQLSGNSCCAGSCRVWLSEQ 


1057 


2407 


A 


8778 


3 


477 


PAGIRHEQARGADRMGKCRGLRTARKLRSH 
RRDQKWHDKQYKKAHLGTALKANPFGGAS 
HAKGIVLEKVGVEAKQPNSAIRKCVRVQLIK 
NGKK1TAFVPNDGCLNFIEENDEVLVAGFGR 
KGHAVGDIPGVRFKWKVANVSLLALYKGK 
KERPRS 


1058 


2408 


A 


8808 


171 


881 


PGI^QEPSGSMETVVIVAIGVLATIFLASFAAL 
VLVCRQRYCRPRDLLQRYDSKPIVDLIGAME 
TQSEPSELELDDVVTTNPHIEAILENEDWIEDA 
SGIJ4SHCIAILKICHTLTEKLVAMTMGSGAK 
MKTSASVSDIIWAKRISPRVDDWKSMYPPL 
DPKIXDARTTALLLSVSHLVLVTRNACHLTG 
GLDWIDQSLSAAEEHLEVLREAALASEPDKG 
LPGPEGFLQEQSAI 


1059 


2409 


A 


8809 


246 


757 


MRLQGAIFVLLPHLGPILVWIJTRJDHMSGWC 

EGPRMLSWCPFYKVLLLVQTAIYSVVGYASY 

LVWKDLGGGLGWPLALPLGLYAVQLTISWT 

VLVIJFTVHNPGLALLHLLLLYGLWSTALI 

WHPINKXJWUXLLPYLAWLTVTSALTYHLWR 

DSI-CPVHQPQPTEKSD 


1060 


2410 


A 


8810 


304 


381 


pki^vyplqshhclsepfqslvccla 


1061 


2411 


A 


8820 


1673 


848 


SCKTENLLEMWWFQQGLSFLPSALVIWTSAA 

FIFSYITAVTLHHIDPALPYISDTGTVAPEKCLF 

GAMLNL^VLCIATTYVRYKQVHALSPEENVl 

DCLNKAGLVLGILSCLGLSIVANFQKTTLFAA 

HVSGAVLTFGMGSLYMFVQTmSYQMQPKIH 

GKQVFWIRLLLVIWCGVSALSMLTCSSVLHS 

GNFGTDLEQKXHWNPEDKGYVLHMITTAAE 

WSMSFSFFGFFLTYIRDFQKISLRVEANLHGL 

TLYDTAPCPINNERTRLLSRDI 


1062 


2412 


A 


8824 


1 


763 


GG APP ASVP ARESP VS G AQ G S SRTRGHKRAA 

GARAPQLCSSWQRRSAPAMSRGLQLLLLSCA 

YSLAPATPEVKVACSEDVDLPCTAPWDPQVP 

YTVSWVKLLEGGEERMETPQEDHLRGQHYH 

QKGQNGSFDAPNERPYSLfQRNTTSCNSGTYR 

CTLQDPDGQRNLSGKVBLRVTGCPAQRKEET 

FIGCYRAEIVLLLALVIFYLTLnFTCKFARLQSI 

FPDFSKAGMERAFLPVTSPNKHLGLVTPHKT 

ELV 


1063 


2413 


A" 


8826 


147 


627 


CETSTSSAGHAPCRHAAQGPPAEPTGLRLCSE 

HQRLHAWPPGPRRPSLWPPKNGKWHSGKRT 

AGGRPQRRPSRRQSQRPSAWSGSPRMHSPGQ 

KCSLMCPHRSQDSLSTAIFQRSPGANTGRALH 

C^SKEMKSVQRSLGLSRIHLQSKRKIIHFVL 

TR 


1064 


2414 


A 


8835 


2982 


1869 


LKBTLKSQMTQEASDEAEDMKEAM>JRMIDE 

LNKQVSELSQLYKEAQAELEDYRKRKSLEDV 

TAEYIHKAEHEKLMQLTNVSRAKAEDALSE 

MKSQYSKVLNELTQLKQLVDAQKENSVSITE 

HLQVnTLRTAAKEMEEKISNLKEHLASKEVE 
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VAKLEKQLI^EKAAJvni>AMVPRSSYEKLQS 

SLESEVSVLASKLKESVKEKEKVHSEVVQIRS 

EVSQVKREKEN1QTLLKSKEQEVNELLQKFQ 

QAQEELAEMKRYSESSSKLEEDKDKKINEMS 

KEVTKLKEALNSLSQLSYSTSSSKRQSQQLEA 

LQQQVKQLQNQLAECKKQHQEV1SVYRMHL 

LYAVQGQMDEDVQKVLKQELTMCKNQSQK 

K 


1065 


2415 


A 


8841 


3 . 


663 


AAATAASLSPRGCRLRTPSSDVGPSRAPPPSA 

APLPTGRAQMSPSGRLCLLTIVGLILPTRGQTL 

KDTTSSSSADATIMDIQVPTRAFDAVYTELQP 

TSrTPTWPADEIPQPQTQTQQLEGTDGPLVT I 

DPETHKSTKAAHPTDDTTTLSERPSPSTDVQT 

DPQTLKPSGFHEDDPFFYDEHTLRKRGLLVA 

AVLFJTGIULTSGKCRQLSRLCRNHCR 


1066 


2416 


A 


8853 


3806 


2204 


FVGEQEGG CEAG AGRG AQTYPGEAGERWFG 

RRRRRGRWSRKKMSLKSERRGIHVDQSDLL 

CKKGCGYYGNPAWQGFCSKCWREEYHKAR 

QKQIQEDWELAERLQREEEEAFASSQSSQGA 

QSLTFSKFEEKKTNEKTRXVTTVKKFFSASSR 

VGSKKEIQEAKAPSPSINRQTSIETDRVSKEFIE 

FLKTFHKTGQEIYKQTKLFLEGMHYKRDLSIE 

EQSECAQDFYHNVAERMQTRGKVPPERVEKI 

MDQIEKYIMTRLYKYVFCPETTDDEKKDLAI 

QKRIRALR\VVTPQ^C^PVNEDIPEVSDMVV 

KAITDIIEMDSKRWRDKlACnXCSKHIFNAI 

KTTKNEPASADDFLPTLrVTVLKGNPPRLQSNI 

Q i U KFCNPSRLMTGEDGYi r J NLCCAVAFCE 

KLD AQ SLNLSQEDFDR YMS GQTSPRKQEAE S 

WSPDACLGVKQMYKNLDLLSQLNERQERIM 

NEAKKLEKDLIDWTDGIAREVQDIVEKYPLEI 

KPPNQPLAAIDSENVENDKLPPPLQPQVYAG 


1067 


2417 


A 


8855 


1372 


1513 


SNMREVGCGWLVPVIPAFWEAEVGGSLEARS 
LRQAWATKQDPISKKX 


1068 


2418 


A 


8856 


1530 


1583 


PCRPGMECNSMISVHCNL 


1069 


2419 


A 


8857 


1530 


1583 


PCRPGMECNSMISVHCNL 


1070 


2420 


A 


8866 


293 


1675 


PYPQGGYPQGPYPQEGYPQGPYPQGGYPQGP 

YPQSPFPPNPYGQPQVFPGQDPDSPQHGNYQ 

EEGPPSYYDNQDFPATNWDDKSIRQAFIRKVF 

LVLTLQI^VTLSTVSVFTFVAEVKGFVRENV 

WTYYVSYAVFFISLIVLSCCGDFRRKHPWNL 

VALSVLTASLSYMVGMIASFYNTEAVIMAVG 

ITTA VCFTVVIFSMQTR YDFTS CMG VLL VSM 

VVIJFIFAILCIFIRNRILEIVYASLGALLFTCFLA 

VDTQLIXGNKQLSLSPEEYVFAALNLYTDIINI 

FLYILTOGRAKE*PSSSSLCPLRWHGWPGPCP 

WHGSASCTSPLSCPQAQPREKDASLQPSCMY 

TADTSrWTRCGHSMAPLVLPPPPRGTKATFPC 

HLLSTHCCMSPVCQPTPGTGGSTRSRGEGLSQ 

EVRVHVFPPVPAPQPGVEHPSPPPHPPGVLPS 

uUMKouuLlrvLort 


1071 


2421 


A 


8868 


2 


358 


ARGNTLYHLPRLCRKLNLRWFSASTLYDVQH 
DDKMGSNTFFKRNDCRYVMISCKADMAYDN 
VRHPFMI*SI\KXIMEETYLNIIKAVYDRPTASn 
LNGEKLKVFPVRSGT*QGCSVWP 


1072 


2422 


A 


8870 


33 


658 


MESVLSKYEDQITIFTDYLEEYPDTDELVWIL 
GKQHLU^TEK^KLLSDISARLWFTYRRKFSPI 
GGTGPSSDAGWGCMLRCGQMMLAQALICRH 
LGRDWSWEKQKEQPKEYQRILQCFLDRKDC 
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CY SIHQN4AQMG VGEGKSIGEWVLGPNTV\AQ 

GV*lCNT^\LFDEW\NSLXiLVYV^ 

RFPKKLCRVLPIASADTAGLTCP 


1073 


2423 


A 


8879 


146 


412 


DPS V* GD VDIEVTCPICLQLLTEPLSLNCGLRL 
*QVCITA*IKESVnSGG*SSSPVCHTTFQPANL 
RTSRYLPT* SIKSLGPDEPQEG 


1074 


2424 


A 


8884 


67 


435 


HLQGRSIRTLQLTGENEKNCEVSERIRRSGPW 
KEISFGDYICHTFQGDCWADRSPLHEAAAHG 
RLLALKTLIAQGVNVNLWTVDRVSSLHEACL 
♦GPVACAKPYWKMVPRHGGTVTGPPLLMV 


1075 


2425 


A 


8896 


1294 


248 


RSGDRN GLTHQLGGLSQGSRNQS YRSRSRSR 

SRERPS APRGIPFASAS SS VYYGS YSRPYGSDK 

PWPSLLDKEREESLRQKRLSERERIGELGAPE 

VWGLSPKNPEPDSDEHTFVEDEEPKKSTTSAS 

TSEEEKKKKSSRSKERSKKRRKKKSSKRKHK 

KYSEDSDSDSDSETDSSDEDNKRRAKKAKKK 

EKKKKHRSKKYKKKRSKKSRKESSDSSSKES 

QEEFLENPWKDRTKAEEPSDLIGPEAPKTLTS 

QDDKPLNYGHALLPGEGAAMAEYVKAGKRI 

PRRGEIGLTR*RNCHHLNAQVM**WSRHRR 

MEAVRTAKREPESTVLMRREPLHPFNPRRET 

KERE 


1076 


2426 


A 


8899 


146 


789 


GRSTEAEKEPAFDERTGKGRRLPRAGEFHG* E 

♦APGPGPRSFQVSRKMPEEVPPGARKHPFSGKS 

FYLDLPAGKNLQFLTGAIQQLGGVIEGFLSKE 

VSYIVSSRREVKAESSGKSHRGCPSPSPSEVR 

VETSAMVDPKGSHPRPSRKPVDSVPLSRGKE 

LLQKAIRKQK* *CTVQQLSHCRLY\GEKTTAK 

RSQREHVQQQ S QEHGK WPDLKGPR 


1077 


2427 


A 


8901 


352 


3 


AKIGAYKYIQELWRKXQSDVMHFLLRVRCW 
QYPALHRAGTEWQLSALHRAPRSTQPDKAC 
RLGYKAKQGYHYRICVRRGGWKCPVPKAVT 
\YGKPVHHGVN*LKFAQSLQSVAEEQ 


1078 


2428 


A 


8905 


536 


781 


ACP AENRE VPEMAAGQ APHAGPG AGPG QP A 
PALPFAATPGSRGQALCRGGRRRQHLHGPLH 
RP* Q AAPALHAGCQL APHPPT | 


1079 


2429 


A 


8912 


121 


376 - 


NLIWKLCVTERRLVILDNYDLASEAT£A2^KYI 
CNRnQFKPGQDKYFTLGLPTGSTPL^CYPKLI 
EYNKNGHLSFKYVKTFSMDEY 


1080 


2430 


A 


8920 


381 


1788 


ssespsdpgrmamtwivfslwpltVfmghig 

ghslfscepitljimcqdlpynttfmpnllnhy 

dqqtaaian1epfhpmvnldcsrdfrpflcal 

yapicmeygrvtlpcrrlcqraysecsklme 

mfgvpwpedmecsrfpdcdepyprlvdlnla 

geptegapvavqrdygfwcprelkjdpdlgy 

SFLHVRDCSPPCPNMYFRREELSFARYFIGLIS 
nCLSATLFTFVTFLIDVTRFRYPERPIKCYAV 
WHMMVSLIFF\IGFLLEDRVACNA\SIPAQYKA 
STVTQGSHNKACTTvlLFMILYFFTMAGSV\V r W 
VTT TITWH AA WKWOSEATFTCK AT .T .FHAS A 

VDALRYFVLAPLCLYVVVGVSLLLAGnSLNR 
VRIEIPL*KENQDK1,VKFMIRIGVFSILYLVPLL 
WI GC YFYEQ A YRGIWETTWI QERC 


1081 


2431 


A 


8922 


56 


420 


EERTKMSTGPDYKATVGDISSDGNLNVAQEE 
CSRKGIVDEFFPLLSN*CIWTQPQGYPQSSYG ' 
TLAhfl^CSVRHGLALILQIXNFSriTQQMN 
LS1AIPAMVNNTAPPSQPNASTERPST 


1082 i 


2432 


A 


8923 


355 


1079 


PFGTPSSTMAVVK>KCLMKGGKKGVKKKVV 
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GPFSKKDQYDVXAPAMF^nKNTGK/TLVART 

QGTQIASDGLKGLLFEVSLADLQNDEVAFRK 

FKUTEDVQDKNCLTNFYGMDLTCDKICSMV 

EKWSTMIEAHVD VKTTEX3YFFHLFCV GFTKK 

HNNQOJCTSYA*HQQS/RQIQKKMMEIKfr*EV 

QTNDLKEVVNKLIPDNIGKDTEKV/CPIYPLH 

DWIRKVKMLENPGFER\NtELRGGGSSS 


1083 


2433 


A 


894« 


28 


385 


LTWPQPHIPSCPAMSEETIX2SKJLAAAKKKLP 
WGAVQGSRAMSDLLLLLLDLTLLLLLMLLGF 
AGYSGQLAGVAVSAGSPPI/RYKFHVEPYGET 
GWLLT/ESCSISPKLCS1AVH*DNPAWF 


1084 


2434 


A 


8950 


156 


318 


HYTPINTDTIENSENNKCW* GY*E\VGLIHHW 
WGGKRVQPFWKRVWQKRTLNLRV 


1085 


2435 


A 


8956 


16 


413 


HMGQLGYFIQCWWECKRLISF\WKTI*QSPAK 
♦TIYTSYDTAIPIS/GI/YPKRMSSKCHQETCAR 
MFILAPFTATIKGKQLTCPLVEERIDYVMWYS 
HKYYIKVKRNL* VTITHXTWVNLNILMFEIILW 
YSHKYY 


1086 


2436 


A 


8962 


868 


1026 


H*KILQVGRAQRAHXSRL*SQLLRRLRHESHL 
NPGARGCSEARLHRCTPAWTT 


1087 


2437 


A 


8985 


58 


330 


LHVKHLGHFQLVFSEV1CHCILMPVS* ELQRL 
♦ERSVCAFHVCIQTYVCLQVYACMCVYYICM 
FVYSVYGCGLCTCVCMDVYICVCVQEFL 


1088 


2438 


A 


8989 


394 


404 


N*KWILHVNVRIQSIFF/IKRNQK/INSHELKLD 
KKFLDMM SNA* STKKHDKLD/LIKFKT/LC S A 
KYTVKR1KIHPTDLEKMLRNHLSDKD*YS/GV 
YKDL SKLNRRKTE/S * /VKX WVKDLSR YFIKE 
VISMENKHKKIFSTS 


1089 


2439 


A 


8991 


60 


329 


MALTPESPSSFPGLAATGSSVPEPPGGPNATL 
NSSWDSPTEPSSLEDLEATGTIGTLLSDMGW 
GVEDNAYTLEVNSRYMRAVGIM*ML 


1090 


2440 


A 


8996 


2 


351 


SNITriLT*MKKYDNrFCW*GCGQIG/r/LIYC 
WQESKFIQ AF WSKIQQ YLA* ISIHILFDPAFLFL 
GGYPGGTQSVFXTGVLVSSVFYNMKMLHTR 
LL1AALFK VQ YWKQ SKDHY1 


1091 


2441 


A 


8997 


97 


454 


YPLPVCSYLSGPRGEHWNSLGGKSSCPLPLPT 
LVSSRFTCISKVIVVGDLSVGKTCLINR*GGAG 
AELGRVGPSLARWAGSRSQHLVPSQWCKDS 
FDKNYKAPIGADFEMERFEVLGIPF 


1092 


2442 


A 


8999 


54* 


811 


SSFIKRHILIFEDDWHQTTCCHHPHHP\F*RCQ 
FHIFYVSVQNSISPSLSVSSSHPDRPDHEVHQH 
RAAHHHQHGQGPLGHGLVARVG 


1093 


2443 


A 


9002 


3 


2745 


ALLGLQQPAQSLILSRSSVMGVRGLQGFVGS 

TCPmCTVWFKELAEHHRSKYPGClHlVVD 

AMCCLRYWYTPESWICGGQWREYFSALRDF 

VKTFTAAGIKLIFFFDGMVEQDKRDEWVKRR 

LKNNREJSR1FHYIKSHKEQPGRNMFFIPSGLA 

VFTRFALKTLGQETLCSLQEADYEVASYGLQ 

HNCLG1LGEDTDYLIYDTCPYFSISELCLESLD 

TVMLCREKLCESLGLCV ADLPLLACLLGNDD 

PEGMFESFRYKCLSSYTSVKENFDKKGNnLA 

VSDHISKVLYLYQGEKKLEEILPL/VTKQSSFL 

♦RNGnSFTRT/INLHGFSKNPKV**LWTNK*YP 

RVQTPNPGKJCF?CVQMLNPGKKF?CVQAL^ 

GEKFPCIHI/PEPRQEVPTCSDPEPRQEVPTCTG 

PESRREVPMCSDPEPRQEVPMCTGPEPRQEVP 

MCTGPEARQEVPMCTDSEPRQEVPMCTDSEP 

RQE VPMYTG SEPRQEVPMYTGPESRQEVPMY 

TGPESRQEVLIRTDPESRQEIMCTGHESKQEV 
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PlCll)PISKQEDSMCTHAElNQKLPVATDFEFK 

LEAI^CTNPEIKQEDPTNVGPEVKQQVTMVS 

DTEIIJC VARTHHVQ AESYL VYNTMS S GEIECS 

NTLEDELDQALPSQAFIYRPIRQRVYSLLLED 

CQDVTSTCIJVVKEWFVVTGNPLRHPDLVRPL 

QMTIPGGTPSUaLWLNQEPEIQVRRLDTLLA 

CFNLSSSREELQAVESPFQALCCLLIYLFVQV 

DTLO^DLHAFIAQALCLQGKSTSQLVNLQP 

DYINPRAVQLGSLLVRGLTTLVLVNSACGFP 

WKTSDFMPWNVFDGKLFHQKYLQSEKGYA 

VEVUCR1X*ISAHQIPQPEGSRLQGLHEGEQT 

HHWPSPLGLTPRREVGKTGLQLPQDGLWV 


1094 


2444 


A 


9021 


97 


834 


AREACRAKTDFPGRRPRLWPSCCCRVIVGAE 

T^HNMAEPVSPUCHFVlAKKArTAIFDQLLEFV 

TEGSHFVEATYKNPELDRIATEDDLVEMQGY 

KDKLSnGEVLSRRHMKVAFFGRTSSGKSSVI 

NAMLWDKVLPSGIGHITNCFLSVEGTDGDKA 

YLMTEGSDEKKSVKTVNQLAHALHMDKDLK 

AGCLVRVFWPKAKCALLRDDLVLVDGPGTD 

VTTELDSWIDKFCTKSSTREITNSGSDT 


1095 


2445 


A 


9022 


1 


537 


LVLNSRVEDFVPPEGAGRXLPFALRPLAACW 
LLHRRARRSSALCPRPRSWGVSGGEGAGARE 
P*ITSSSCCLSAA/SHLSIQSPNMAGARRRIRPQ 
IAKEKIEGCmCTSVTPGEPQVFLGKDKAFTF 
DYVFDIDSQQEQIYIQCIEKLIEGCFEGYNATV 
FAYGQTVGAGKTYTMGTGFD 


1096 


2446 


A 


9029 


1 


285 


FFFFNVCKSPKVPKPGCKEESTGTLFKNTLISL 
GQHSETPSLKKKXLAG YSGMCL* SQVLRRLRQ 
EDCLSPGGGNCRES* SCPYTPAWITERDPV 


1097 


2447 


A 


9032 


716 


357 


ARSTGFWGEILWCGFLKRSLALSPRVKCSGAI 
LAHCNFRHAGFPPLSCLSLPNRWEYRRPPARP 
GKFFLVFLVETGFQC/G*DGLDLLTSRSACLG 
IJKCWDYRKEPAASIIFQTrFFINSiC 


1098 


2448 


A 


9038 


230 


652 


KVVVMSCEDIN1SGSFYRNKLKYLAFLCKRTS 
T^SQGPYHLWVPSHIFWQTTCGRLPHKTKQ 
G* AAIJDHLKWDRIPLPYDKKKQMAVS ATLE 
WRPKP* RKF A YLGHWAQKVD WK YQ AMT A 
TMGEKRJCVYYQKICYQKK 


1099 


2449 


A 


9043 


185 


372 


HFYSHQQCMRVAV QGCGDIETLIHC W*E*KII 
HSL/WK/TV* QFLKRLM.HLPHNS VIAFLGISP 
RKIKTCPQNSCT^MLINAIHNDQKWKKINI 


1100 


2450 


A 


9045 


763 


584 


RQSLAL SPRLECSGTISAHCRLCPL VFTPLSCL 
SLTSSWDYRRPPPHPANFLYFK*RRGF 


1101 


2451 


A 


9050 


275 


2 


LFFLRKVSNQFLSPSLLPVNFQGFVFAFLLLLL 
FLIVFEMESLPVA/RVECSGTISAHCNLCLPGSS 
DSP AS AS * V AGITDMCRYTQLILFHAS 


1102 


2452 


A 


9053 


449 


1224 


KTSN1FWKFDLHSSSHIDTLLEREDVTLKELM 

DEEDVLQECKAQNRKLIEFLLKAECLEDLVSF 

IV* EEPPQDMDEKIRYKYPN1SCELLTSDVSQM 

NDRLGEDES1XMKLYSFLLNDSPLNPLLASFF 

SKVLSILISRKPEQIVDFLKKKHDFVDLIIKHIG 

TSAIMDLLLRLLTCIEPPQPRQDVLN/WFKVQ 

KNL*HST*NVMDISKYVNLHWGLNKSHSLL* 

LLLQCVLQWLNEEKJIQRLVEIVHPSQEEDVS 

SLV 


1103 


2453 


A 


9058 


403 


3 


GIJHVYDFQVYREHILTLNVKKCSVSFWGLRE 
WLYlrQMYEEKSPRJTlIKMTDrnCC W* GC\GA 
AGMQI/H/CW\WCVNVGKFWEMS*YY1XKLSI 
ST/PYDPAJPLLGIYL*ETRVYIHPKTCMRML1A 
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APFVLAVNC 


1104 


2454 


A 


9064 


75 


393 


KV^J^Sl^TTGRGDnGHIJCWLDCRNNCSSFPI 
KRNRQTHSTESNKLKAGHSFGYN*LIH*NS\V 
KTDCGCGANSKGVVVVMKWCTAQQKQTTS 
YMQIGTTKNSRAT 


1105 


2455 


A 


9065 


366 


778 


DLLJLRNI^JTEIJKRRNCISRFYI^ 

RSHXC^CSGFmSL*QYDVFFFNYFFFRDR 

AWPCCPGWSAAWLTTVnDLAHYRRPGLERSCC 

LSLSSSWDHRRVPPCPANF*/YFSMGFTAFPRL 

VLNS*TQG1 


1106 


2456 


A 


9083 


673 


816 


ESGSLIH* WWENKPAQPLWWEI*QHVQKLFT 
HFPCDPAIPLLGICPED 


1107 


2457 


A 


9086 


580 


18 


KPSSGSFTRAT^IFLSTAHVPALFSVLVRTKXT* 
AFSQSSVLWAHKQQKTSLSLVIR/ERLQIKTA 
VRENFIJIRI-AKIUCLDNVKCWQG/SGSNMSL 
I/HCWWEYNVIHIIWNSVTFPRKVEHVYITYA 
PEISVR*IHGGLPTLVHQETHTSVFRGAPSVIP 
ETR\CRPTKESINKLLHrVTMEHYGDENK 


1108 


2458 


A 


9093 


540 


1 


GGNDCSVTPTTEPGRKEIT*KRKF*EKTDRLP 

GA/PPSRTPPTPYPCPHGDRLLPPSRPLPAGPA 

SAFPPAERSRGHRRASL*RARWSAAVPRRSA 

GSASEPVQSRWLRLPVGSDSPPAVPVRVCPAP 

DSRPAAPGSRLPDPGLDSPAPSRTPSSSVD* GG 

QRPPPPSGDSLSPPGCCRY 


1109 


2459 


A 


9099 


1255 


1425 


HESYHVNPNOOJPVAPTSGAHSIG*KWPSWL 
GAVAHSCNPSTLVGRGGRTTRGQELR 


1110 


2460 


A 


9103 


242 


70 


EEQFFFFAVGMFP*VDFLAPASGELWDRLRLT 
CSRPFTRHQSFGLAFLRVCSSLDSLDDSWGP 
SA1XSSVL/NQGGRNVLEAREAAKHPTI*RQS 
LLRKQRNKRMAIP 


1111 


2461 


A 


9110 


189 


121 


SFLSVRLECNGAIMAHCALPLPG 


1112 


2462 


A 


9113 


100 


910 


RRRGGGSRPRRTPVPAPGPGPSFGMDVRFYP 

AAAGDPASLDFAQCLGYYGYSKFGNNNNYM 

NMAEANNAFFAASEQTFHTPSLGDEEFEIPPIT 

PPPESDPALGMPDVLLPFQALSDPLPSQGSEFT 

PQnYQSLDLPSITISRNLVEQDGVLHSSGLHM 

DQSHTQVSQYRQDPSLIMR\PSST* PDAARSG 

VMPPAQLTTINQSQLSAQLGLNLGGASMPHT 

SPSPPASKSATPSPSSSINEEDADEANRAIGE1C 

RAAPDSGKKPKTPKK 


1113 


2463 


A 


9120 


3452 


3051 


FLRPSF ALVPQAG VQWCALS WLQPPSPRFK* F 

SCLSLPSSWDYRHVPPRPANFFVLLVETGFLH 

VGQAGHEPLTSGDPPASASQSAGITGVSHQA 

WPSFFIFSRDTVLLCCSGWSRTSGLKQSACLS 

LLKCWDY 


1114 


2464 


A 


9122 


152 


377 


NQLPLQQ WTFF1 YETGFCSVAQAG VQCRDHS 

SLHP»FFG\SSDPPAPPS»VLGITGQRYHACLII 

YLYVQTVPQRV 


1115 


2465 


A 


9124 


553 


981 


QRPLLRQQLGSWPTCRSLEGDLASPW**RLPG 

SPRMRRSGT/ATLNLPLSPQGTVRTAVEFQVM 

TQTQSLSFIXGSSASLDCGFSMAPGLDLISVE 

WRLQHKGRGRGDLHLPDHHLSVPSSADHPA 

QQPSQFNGRNLYFLPLFR 


1116 


2466 


A 


9135 


48 . 


410 


SASHEPAEHDGGADSLSASQPPRPAGRPAGA 

QHVHVPPWTDVLAGQDRRAPTAGDGAPWP 

APGGHVPSTRPHDPAEFHADEAAGRGGRGLQ 

PAAPHALPAGLPHGPPAPA/PAEGGGTP*GSA 

GAGGP*GSPAGRACGAAGCRPRPPRPAASSA 

*NSAGS*GLVEGT*PPGAGHGAPSPAVGARLS 
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CP ARTS VQGGTWTC* APAGRP AGLGG WEAE 
RESAPPSCSAGS*DAD*GAEPWGAGSRSWGS 


1117 


2467 


A 


9141 


380 


939 


KSGHWAKECLQPRIPPRPCPICVGPHWKSDCP 

TCPGAVPRAPGTLPQGSLTDSFPDLLSLVAED 

*CXXMASEASWTTI\ELWVTXTVEGKSVP/CL 

NIEATHSTLPSFQGPVSLASTTWGIDGQASKP 

LKTPQLWCQLGQYSFMHYFLVTPTCPVPLLG* 

GILTXLSAFLTIPRLQPHLIAALSPSS 


1118 


2468 


A 


9154 


471 


2 


AAGQWVEVTSHLYLCITSDAAGLRLLPPAES 
ERGEGGHCPAEAPLPPRPQYCLAKHPLLRKLP 
EEKIKXDPYLTQHTKINSKQIKYLSAaiAKTTQ 
LVEGNIGVNLQNTELKQH*INGFLDTTPEAQE 
TKEKTNKLNrTKKVKRQl^ 


1119 


2469 


A 


9155 


2 

/ 


3187 


ACPRLARRRRRVRSLRRRRGWLRARWSRGQ 

NNMAARRJTQETFDAVLQEKAKRYHMDASG 

EAVSETLQFKAQDLLRAVPRSRAEMYDDVHS 

DGRYSLSGSVAHSRDAGRESLRSDVFSGPSFR 

SSNPSISDDSYFRKECGRDLEFSHSNSRDQVIG 

HRKLGHFRSQDWKFALRGSWEQDFGHPVSQ 

ESSWSQEYSFGPSAVLGDFGSSRLIEKECLEK 

ESRDYDVDHPGEADSV/LRGGSQVQARGRAL 

NIVDQEGSLLGKGETQGLLTAKGGVGKLVTL 

RNVSTKKIPTVNRITPKTQGTNQIQKNTPSPD 

VTLGTNPGTEDIQFPIQKIPLGLDLKNLRLPRR 

KMSFDHDKSDWSRFGIEIIKWAGFHTIKDDIK 

FSQLFQTLFELETETCAKMLASFKCSLKPEHR 

DFCFFTIKFLKHSALKTPRVDNEFLNMLLDKG 

AVKTKNCFFEIKPFDKYIMRLQDRLLKSVTP 

LLMACNA YEL S VKMKTLSNPLDLALAJLETTN 

SLCRKSLALLGQTFSLASSFRQEKIL*AVGLQ 

D1APSPAAFPNFEDSTLFGREYIDHLKAWLVS 

SGCPLQVKKAEPEPMREEEKMIPPTKPEIQAK 

APSSLSDAVPQRADHRWGTIDQLVKRVIEGS 

LSPKERTLLKEDPAYWFLSDENSLEYKYYKL 

KLAEMQRMSENlJtGADQKPTSADCAVRAML 

YSRAVRN1JCKK1JLP\WQRRGLLRAQG\LRGV 

WKARRA\TTGTQTLLFLRAPGLKHHGRQAPG 

LSQAKPSLPDRNDAAKDCPPDPVGPSPQDPSL 

EASGPSPKPA GVDISEAPQTS SPCPSADIDMKT 

METAEKLARFVAQVGPEIEQFSIENSTDNPDL 

WFLHDQNSSAFKFYRKKVFELCPSICFTSSPH 

NLHTGGGDTTGSQESPVDLMEGEAEFEDEPP 

PREAELESPEVMPEEEDEDDEDGGEEAPAPG 

GAGKSEGSTPADGLPGEAAEDDLAGAPALSQ 

ASSGTCFPRKRISSKSLKVGMIPAPKRVCLIQE 

PKGECPPVGTVASSTVLGWWAVRVRRDRWR 

HFNPKEFCAPLQNVSRHSCFPW 


1120 


2470 


A 


9163 


124 


207 


PPRACRPCPRACPCPPT*KCSQPVSWPC 


1121 


2471 


A 


9166 


272 


523 


PMSSLQGCrTTFKCIIFKGIrTJJJSNLIAF* *EK 
V/CSHTID SLKRGKG WVGMVTHACNPGTLG 
G* GGW1A* VREFETSLGNM 


1122 


2472 


C 


9170 


442 


236 


MNRRRFLRPADCHSGMRGTENGACSEGESQI 
HCGAGGEGVQLVHWNQPENGCLQFDSTHIT 
FSKRQN* 


1123 


2473 


A 


9171 


10 


423 


MVDRSPLLTSVHFYLAIGAAIFEVLEEPHWKE 
AKKNYYTQKLHLLKEFPCLGQEGLDKILEVV 
SDAAGQGVAITGNQTFNNnVNWPNAMIFAAT 
\TmGYGNVASKTPGGRLFCGFYGLFGVPFC 
LTWTNALGKFFG 
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1124 


2474 


A 


9173 


3 


374 


GPSPSLLVLLPQEPGGTGTPVRAGAGAGMWL 
WEDQGGLLGPFSFI^MLIXETRNPVNACLL 
TGSLFVLLGVFSFEPVPSCRALQELKPRDRISA 
IAHRGGRHDPPENTLG AIR/QGS* * WSNRR 


1125 


2475 


A 


9179 


704 


188 


ESSSGLLFQCFQGIHVQKLTLQARPTLFSWWL 

CSKPPKETGELENAESGGDGGRRGGKQDNV 

AWWRRM\QKG\DFPWDDEDFPQSGPFGGQA 

LPMGFFYLYFRDPGREITWKHFVQYYLARGL 

VDRLEVVNKQSVRVIPAPGTSSEVRGEFKAE 

YCRHKFISCKNWFYFFQ 


1126 


2476 


A 


9183 


153 


233 


MEYMAESTDRSPGH1LCCECGVPISPN 


1127 


2477 


A 


9185 


1 


321 


LTGQLGSILLRVFSKSRAGLGARKLKAYRTM 
EYMAESTDRSPGHILCCECGVPISPNPAQY\CV 
ACLRSSFHIYHCIPKLFIHPFSKTSSSAFITPSHY 
LTFFSTIS 


1128 


2478 


A 


9186 


183 


847 


VUCFLLLQTMDEQSQGMQGPPVPQFQPQKAL 

RPDMGYNTLANFRIEKK1GRGQ\FSEVYRAAC 

L\LDGWVALKKA'QIFDLMDAKARADCIKEID 

LLKQLNHPNVTKYYASFIEDNELNIVLELADA 

GDLSRMUCHFKKQKRLIPERTVWKYFVQLCS 

A1JSHMHSRRVMHRDIKPANVFITATGVVKLG 

DLGLGRFFSSKTTAAHSLVGTPYYMSPERIHD 

NG 


1129 


2479 


A 


9190 


1 


370 


GTSWKIPSAAVSESSPNGAAYASGLPCGVRG 
PPWAGLALLPSPTLMALLRRPTVSSDLDNIDT 
RATT\KJRWATT1TIARIEDMRHSATALTRPD 
ATTAQ1PKLPVTTVCNRRANPGEPPSVL 


1130 


2480 


A 


9194 


131 


487 


AYLKRLPVPESITGFARLTVSEWLRLLPFLGV 
LALLGYLAVRPFLPKiOCQQKDSLINUaQKEN 
PKVVNEINLEDLCLTXAAYCRCWRSKTFPAC 
DGSHNKHNELTGDNVGPLILKKKE 


1131 


2481 


A 


9201 


184 


605 


KELVDEKSERGRAMDPVSQLASAGTFRVLKE 
PLAFLRALELLFAIFAFATCGGYSGGLRLSVD 
C VNKTESNL SIDIAF A YPFRLHQVTFEG\PTCE 
GKERHKLALIGDSSSSAEFFGTVAGFAFLYSL 
AATGVYIFFQNKY 


1132 


2482 


A 


9206 


1 


852 


GGGRAGAGSRDMGSTDSKLNFRKAVIQLTTK 

TQPVEATDDAFWDQFWADTATSVQDVFALV 

PAAEIRAVREESPSNLATLCYKAVEKLVQGA 

ESGCHSEKEKQIVLNCSRLLTRVLPYIFEDPD 

WRGFFWSTVPGAGRGGQGEEDDEHARPLAE 

SLLLA1ADLLFCPDFTVQSHRRSTVDSAEDVH 

SLDSCEYTWEAGVGFAHSPQPNYIHDMNRME 

LLKLLLTCFSEAMYLPPAPESWQH/RTHWFSS 

FVSSENRHALPLFTSLLNTVCAYDPVEYGIPY 

NHLY 


1133 


2483 


A 


9208 


1165 


1463 


GPRARVQGFSGADIVKFMALGSNrrXVLTLIV 
AKVLRGAEPCCGPLKNRVLRPCPLP/VPLPPP 
HPQPSRGNPVGCLPTYKWYKLLSWPLHSNS 
NVYFIV 


1134 


2484 


A 


9210 


66 


1586 


MAGAGPKRRALSAPVAEEKEEAREBOMAAK 

RADGAAPAGEGEGVTLQGNITLXKGVAVIVV 

AIMGSGD^TPTGVLKEAGSPGLALVVWAAC 

GVFSIVGALCYAELGTTISKSGGDYAYMLDV 

YGSLPAFLKLWIELLIIRPSSQYTVALVFATYL 

LKPLFPTCPVPEEAAKLVACLCVLLLTAVNC 

YSVKAATRVQDAFAAAKLLALALIILLGFVQI 

GKGDVSNLDPNFSFEGTKLDVGNTVLALYSG 

LFAYGGWNYLNFVTEEMJNPYR>ILPLAIIISLP 
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IVTL VYVLTNLA\TTTLSTEQMLS SEA V A VDF 

GNYHUjVMSWIIPVFVGLSCFGSVNGSLFTSS 

RIJWGSREGHIJ'SII^MIHr^IXTPVr^V^ 

CVMTLFY AFSKDIFSVINFFSF1WVLCV AJLAD 

GKflWUUmKJPELEi^IKVNLALPVFFIl^^ 

LIAVSfWKTTPWSVASDFTIILSGLPVyFFGV 

WWKhTKPKWAPPGriLSPRPSCVRSSCMVVPQ 


1135 


2485 


A 


9216 


40 


410 


RDRLPPAYPCRPWCWTALDVGVSPESQEM 
DLVAFEDVAVNFTQEEWSLLDPSQKNLYREV 
MQETUO^SIGEKWKDQNIEIXJYKNPIWNL 
RSLLGERVDENTEENHCGETSSQIPDDTLNK 


1136 


2486 


A 


9223 


3 


983 


RRRRRSRYRRCSRFPRPGPLAVSMPHAFKPG 

DLVFAKMKGYPHWPAKJDDIADGAVKPPPN 

KYPIFFFGTHETAFLGPKDLFPYDKCKDKYGK 

FNKRKGFNEGLWEIQNNPHASYSAPPPVSSSD 

SEAPEANPADGSDADEDDEG\RGVMAVTAVT 

ATAASDRMESDSDSDKSSDNSGLKRKTPALK 

MSVSKRARKASSDLDQASVSPSEEENSESSSE 

SEKTSDQDrTPEKKAAVRAPRRGPLGGRKKK 

APSASDSDSKADSDGAKPEPVAMARSASSSSS 

SSSSSDSDVSVKKPPRGRKPAEKPLPKPRGRK 

PKPERPPSSSSSD 


1137 


2487 


A 


9229 


21 


239 


LFPRLECRDPVTVNCTLNLPGSKNAPTTASQV 
GSTWNYRGGLPHPTNFFVKTGFRCSQAGLKL 
RGSREPPAWA 


1138 


2488 


A 


9231 


1664 


2 


TRSVGVNTCEVGWTEPECLGPCEPGTSVNL 

EGIVWHETEEGVLVVNVTWRhTKTVVGTLLD 

CTKHDWAPPRFCESPTSDLEMRGGRGRGKR 

ARSAAAAPGSEASFTESRGLQNKNRGGANGK 

GRRG SLN ASGRRTPPNCAAEDIKASPSSTNKR 

KNKPPMELDLNSSSEDNKPGKRVRTNSRSTP 

TTPQGKPKri>LDQGCSSPVLIDCPHPNCNKK 

YKHINGLRYHQAHAHLDPENKLEFEPDSEDK 

ISDCEEGLSNVALECSEPSTSVSAYDQLKAPA 

SPGAGNPPGTPKGKRELMSNGPGSHGAKAGK 

NSGKKKGLNNELNNLPVISNMTAALDSCSAA 

DGSLAAEMPKLEAEGLIDKKNLGDKEKGKK 

ANNCKTDKNVPSKLKSARP1APAPAPTPPQLIA 

IPTA'IKI 17'riGTIPGLPSLTTTVVQATPKSPPL 

KPIQPKPTIMGEPITVNPALVSLKDKKKKEKR 

KLKDKEGKETG SPKMD AKLGKLED SKG ASK 

DLPGHFUCDHLNKNEGLANGLSESQESRMAS 

IKAEADKVYTFTDNAPSPSIGS 


1139 


2489 


A 


9234 


207 


443 


TRRGQPWRRRAAAAGDLPGREAAACLPSC/AS 

VTAAVSGLLVGYELGnSGALLQIKTLLALSC 

HEQEMGVSSLV1GALL 


1140 


2490 


A 


9238 


248 


328 


MAQGNNYGQTSNGVADESPNMLVYRKV 


1141 


2491 


A 


9242 


2 


535 


FVEAAVKMLGSLVLRRKALAPRLLLRLLRSP 
TLRGHGGASGRNVTTGSLGEPQWLRVATGG 
RPGTSPALFSGRGAATGGRQGGRFDTKCLAA 
ATWGRLPGPEETLPGQDSWNGVPSRAGLGM\ 
WPWAAALWHCYSKSPSNKDAALLEAARAQ 
\NMQEVSRNRCALLHSAAVQEYGYGN 


1142 


2492 


A 


9245 


157 


466 


HLCFWFFVGLFLPEQQIMLFATLLRMAQGCD 
FALGNDFLNHTKAQA/TKEKLDKLDFIKIKTC 
CTSMDAIEKTEPLTKWTKAFVSHVS YKRLLF 
GICKEYSRQ 


1143 


2493 


A 


9247 


264 


115 


GLPQQTSTIQPPGTPDGARDFTSTIQPPGAPDG 
ARDSTSHRMGPEIPPP j 
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1144 


2494 


A 


9260 


1 


401 


KKVPGRI^MSi« , SLNFllJ J AmTSSPVPX>CGP 

SLGLAAGIPLLVATALLVALLFTLEHRRRSSIE 

AMEESDRPCEISEIDDNPKISENPRRSPTHEKN 

TMGAQEAHIYVKTVAGSEEPVHDRYRPTTEM 

ERRR 


1145 


2495 


A 


9264 


175 


411 


METIWIYQFRLIEIGDSTVGKSCLLHRFTQGRF 
PGLRSPACDPTVGVDFFSRLLEIEPGKRIKLLL 
WDTAGQERF1SIT 


1146 


2496 


A 


9277 


592 


814 


MFTYLEGREGIKSQPKMEPHSVTVRLECSGMI 

SAHCSLNLPGTSDSPASASR/VAGTTGMRHHA 

WLIFAFLVETGF 


1147 


2497 


A 


9279 


1255 


2 


FRRGRRGEEEKEEEEEEEEGWVNGMENSHPP 

HHHHQQPPPQPGPSGERRNHHWRSYKLMIDP 

AUCKGHHKLYRYDGQHFSLAMSSNRPVEIVE 

DPRWGIWTKNKF^ELSVPKFKIDEFYVDQV 

PPKQVTFAXLNDN1RENFLRDMCKKYGEVEE 

VEILYWKTTOCHLGIAKVVFATVRGAKDAVQ 

HLHSTSVMGNIIHVELDTXGETRMRFYELVLV 

TGRYTPQTLPVGELDAVSPIVNETLQLSDALK 

RLKDGGLSAGCGSGSSSVTPNSGGTPFSQDTA 

YSSCRLDTPNSYG/QGTPLTPRLGTPFSQDSSY 

SSRQPTPSYLFSQDPAVTFKARRHESKFTDAY 

NRRHEHHYVHNSPAVTAVAGATAAFRGSSD 

LPFGTVGGTGGSSGPPFKAQPQDSATFAHTPP 

PAQATPAPGFR 


1148 


2498 


A 


9302 


1026 


6 


IASIQNADTMPGVGLLVSHFSTLVSRQRCPNY 

ADPQNLTDVSIFLLLEVSGDPELQPVLAGLFL 

SMCLVTVLGNLLIILAISPDSHLHTPMYFFFSN 

LSLPDV\GFTSTTVPK\MIVDI\QSRSRVISYAG 

CLTQKSLFAIFGGTEEVNMLLSVMAYDRFVAI 

CHPLYHSAIMNPCFCAFLVLLSFFFLSLLDSQL 

HSWIVLQFTIIKNVEISNFVCDPSQLLKFACSD 

SnNSIFIYTHKDPERQL VLAGLFLSMCL VTVL 

GNLIHLDVSPDSHLPTPMYFFLSNLSLPD1GFT 

STTVPKMIVD1QSHGRVIFYAGCLTQMSLFAIF 

GGMEERHAPECDGL 


1149 


2499 


A 


9303 


1 


699 


MASQEKDIHGWGTIHLFRKPQRSFFGKLLRE 
FRLVAADRSMGRYMLFGVINLICTGFLLMWC 
SSTNSIALT^YTYLTIFDIJSLMTCLISYWVTL 
RKPSPVYSFGFERLEVLAVFASTVLAQLGALF 
DLKESAERFLEQPEIHTGRLLVGTTVALCFNLF 
TNfLSIRNKPFAYVSEAASTSWLQEHVADLSR 
SLCGHPGLSSIFLPRMNPFVLIDLAGAFALCIT 
YMUEI 


1150 


2500 


A 


9308 


797 


693 


DRSTSVTRAGVQWCSLGSLQPRTPGLLRSSCL 
SLP 


1151 


2501 


A 


9309 


205 


406 


V AIKELP VL WKW SKPTR\T AKEPPQTQQRAG 
SKTAAPPCQWSRMASEGPNIPCPGARHSDKQ 
FUCTI 


1152 


2502 


A 


9314 


913 


504 


KPSPLITPPAVVLPPSAVLNLVNTFSSFPQVEV 
QGPLCGPRKGRLAVTIPFFGLS/LPKYMDHRR 
PPPHR\EIFFVFLAETGFHRASQAGPDLPTS/S/I 
PPTSA/FPKCWEYRSEPQCLPGCLSFSGIIXDL 
GTNVSLRAA 


1153 


2503 


A 


9315 


392 


I 


HPHRPRPGFRSPARSSRPCPVLTSLLPPFPSPSP 
PADDLMCAGRDRKDPQVR/ERRLRPNPGRLG 
GPR\PRPARARS/ CHQPRLTRVCPRSPPPEARA 
PAPAAPARGRGAPKRNRPRTDTRAPRGSSAR 
PGNS 
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1154 


2504 


A 


9321 


331 


433 


MPCI/QAQYGTPAPSPGPRDHSASDPLTPEFIK 
PT 


1155 


2505 


A 


9324 


180 


275 


MEEPQSDPSVEPPLSQETFSDLWKLLSENNVL 


1156 


2506 


A 


9326 


383 


619 


MISPSRTEGDPLPLPP/EGEGQEVRGFGGGPAK 

EAAQRHCRASVSILRMRJRPGQGSSRPARVPL 

RGPDSHRJLREPPPSPP 


1157 


2507 


A 


9327 


152 


292 


YERRGRSQGGGSHPAGAQPGGRAIGAGWQS 
KEPLWEGLQRSGSFLPG ! 


1158 


2508 


A 


9328 


1 


430 


QELKQGPNPLAPSPSAPSTSAGLGDCNHRVD 

LSKTFSVSSALAMLQERRCLYWLTDSRCFL 

VCMCFLTnQALMVSGYLSSVITTIERRYSLKS 

SESGLLVSCFDIGNLWWFVSYFRGRRRRP/ 

RVAAVGGLLDLEGGEMI 


1159 


2509 


A 


9334 


108 


383 


KGNQVNGNGNQLKRKHESMCPVSLTQNTVR 
LMEAGLPQKQAERADELFEAGLVIYVKLDER 
VLN AL\YSS VGLQ WFKESDLSHLRLLEI SFR 


1160 


2510 


A 


9338 


2 


430 


FVGRPRGLSDRLEDLFLAGFRVGERLRTAAM 
KRYVRILLXGEGAEHVADPVPGGRGVPRGEA 
DHTOQELREEIHKANVERVVHDVSQEATrEKI 
RTKWIPLV/RWGDHA/EGPVGIKSYLPSGRSM 
EAELPHS1SQLTEIETCVEC 


1161 


2511 


A 


9341 


1 


390 


N SR VDDFV APGL S EAGKLLGLEFPERQRL AA 
AVG/CSPMSGVISMSAPrTLGKUDAIYTNPTV 
D Y SDNLTRLCLGL SG VFLCGAAANAIR VYLM 
QTSRQRWKRLRTSLFSSILGQEVAFSDKAGT 
GELI 


1162 


2512 


A 


9343 


84 


837 


QGRFRAFC W QRDFLQPPGMRLS ALLAL AS K V 

TLPPHYRYGMSPPGSVADKRKNPPWIRRRPV 

WEPISDEDWYLFCGDTVEILEGKDAGKQGK 

WQVIRQRNWVVVGGLNTHYRYIGKTMDYR 

GTMIPSEAPLLHRQVKLVDPMDRKPTEIEWR 

FTEAGERVRVSTRSGRUPKPEFPRADGIVPET 

WIDGPKDTSVEDALERTYVPCLKTLQEEVME 

AMGIKETRXNTRRSIGIEPGAEQLUWCPSLE 

G 


1163 


2513 


A 


9346 


967 


616 


DSLALSPRLECSGAISAHCNLTPPGFTPFSCLS 
LPSSWAYRCASPHPDNFFVFLVESGFHHVGQ 
AGLKLLISSDPPTSA/FPKCWDYRRD\SSAPAT 
FSSYQRNNPDULNDTIMPNIK 


1164 


2514 


A 


9347 


3 


1099 


SSFPTCMRTVraSNTSVSSLLHRPGHVTPQLTI 

HGGWRHHRDHTAIDEWDFNPSKFLIYTCLLL 

FSVLLPLRLDGIIQWSYWAVFAPIWLWKLLV 

VAGASVGAGVWARNPRYRTEGEACVEFKA 

MLIAVGIHLLLLMFEVLVCDRVERGTHFWLL 

VFMPLFFVSPVS VAACVW GFRHDRSLELEELC 

SVNILQFIFIALKLDRnHWPWLVVFVPLWILM 

SFLCXVVLYYTVWSLLFLRSLDWAEQRRTH 

VmAISWlTIVWLLTTEVLLVHRLDGHNTFS 

YVSIFVPLWLSLLTLMATTFRRKGGNHW^T 

AIRRDF/CQDQLPQPTGKPPPPPLTDHHGEKA 

LrLQNKDRGSWPASRGSPRLL 


1165 


2515 


A 


9362 


547 


991 


DVSIGPPLLRRPCSGREQTRSLSKPSDPESSFSP 

VPEGVRLADGPGHCKGRVEVKHQNQWYTV 

CQTGWSLRAAKWCRQLRCGRAVLTVQKRC 

TKHAYGRKPIWLSQMACSGPEPTLHDCPFRP 

LGEDTLFHVEYTSVHGRERLSAKD 


1166 


2516 


A 


9363 


201 


387 


PPILRWTPPSGKNFFFFFFFESEFY/SSPRVECS 
GAISAHLAHCNLCLPGSSDSPASAFQVAS 


1167 


2517 | 


A 


9368 


707 


1087 


AVLTPCLSPCSPSRIPRPVSRPYPGRRSLSHTPP 
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PRPLILYAPAP\RPAGTAFTPHSHPPPPDLLRPT 
ATPA/TPCPSLPPPPRPLHPTQPSTALLPDPPPW 
PLPFPPPSS/RPPRPDCSTSYSPTFPPPT 


1168 


2518 


A 


9375 


511 


15 


MMLSEETSAVRPQKQTRFNGAKLVWMLKGS 

PITVTSAVnVl^lJv^M/IFSPWLATHDPN 

LTARLLPPS AAHWFGTDEVGRDLFSRVLVG S 

QQSILAGLVWATTGMIGSPLECLFGELGGRA 

DAIPTvIRVMDIMRSm^LVLTMEKTAALGPSL 

FNAMQASSEH 


1169 


2519 


A 


9377 


42 


410 


GNGRVAPRDPGAVASAEPGLTTHDSGVNFN 
NSAIUIMEAMASGSNWLSGVNV^VLVMAYWS 
LVFVLLFIFAKRQIMRFMiKSLRGPHGPVGH 
NAPKDLKEEIDILL^VHNIKYEP\HLLADDDA 


1170 


2520 


A 


9378 


302 


1303 


GVSGFSASVLRQRRMEDELEPSLRPRTQIQGR 

ILLLTICAAGIGGTFQFGYNLSIINAPTLHIQEF 

TNETWQARTGEPLPDHLVLLMWSLIVSLYPL 

GGLFGALl^GPLAITLGRKKSLUVNNIFVVS 

AAILFGFSRKAGSFEMIMLGRLASWGVNAGV 

SMN1QP\MLPGGESAPKELRGAVAMSSAIFTA 

LGrVMGQWGLSTTAATGLRGlAAGELEELEE 

ERAACQGCRARRPWELFQHRALRRQVTSLV 

VLGSAMELCGNDSVYAYASSVFRKAGVPEA 

K1QYAIIGTGSCELLTAVVSVSLEGALPPPAL 

WGGTPRSFALNQFTLQKKKK 


1171 


2521 


A 


9381 


2 


412 


RGPASAQEDERARTAPLERVRARGRMTTSSA 

LFPSLLPCSWSTSNKYLAEFRAGKMSLKGTTE 

TPDKRKGLAY/IQQTDDSLIHFCWKDRTSGNV 

EDDLIIFPDD(^FKJUJ > QCPNGRVYVU<JT^ 

SKRLFFWMQEP 


1172 


2522 


A 


9384 


20 


355 


GWNGRSTEASPAAEAPHVPHKET\KAAMGTQ 
CTHGGKVRPDPHDMLTTVVHKIKLFVLCHSL 
LQLCA1MISDYLKSSIYTVEKRLGLFRPTSGIX 
ASFNEVGNTALIVLESY 


1173 


2523 


A 


9393 


430 


87 


LCQCIVPGQQKETFSLNPSSATVRFYL*LSLQ 
QRKEDQ*HL* YHLNKDCLHIFMS ATTL YMKI* 
KIFVLFDFNIMFETPFYII* FIFLFS QNLKRIRQV 
IRPPISFSKINNGP 


1174 


2524 


A 


9397 


77 


374 


ERLEIGRLGGERGSGPASCLRVIDVSGMWDQ 
RLVKLALLQLLRAFYGIKVKGVRVHRDCXjTF 
ES SSTLIRVS* FGVPCNALAHFG VTHF* YILDF 
LGML 


1175 


2525 


A 


9399 


66 


397 


HESSRADRDKMDTRGSTYTDADPVNKSGGT 
AKMNKWSKGKVRDKLNNLVLFDTATYDKL 
CKEVPNYTCLniAWSERlJCIPGSLARAALHE 
LLSRGLI*LVIQH1AQVIY 


1176 


2526 


A 


9408 


2 


299 


LDLTHVLSLSISLTVmGTTFGMVIPLLDVVY 
GERGYAQNGDF*DAQLDDYSFSCYSHAQVN 
GAPNSLTRA YDDP* VKISGLECQK VG ALVE V 
KCLNL 


1177 


2527 


A 


9416 


2 


402 


CNFLRSSR1RVHSTPAASTMPPKVDPNEIKW 
YLRCTGuE VRATSAL APKIGPLGLSSDCVG VD 
FV*ATGDWNVLIISVILTIRI1XSHIFYVPPFFCF 
DHLIAFWDLQSLIFLHVIFSLFITLLLFCFFSIF 


1178 


2528 


A 


9419 


142 


426 


TPLFDLWPRWLSWLETVLTSLRTRRAASGPP 

ACRIMPTTVDDV1JEHGGEVHFLQKQMLYLL 

ALI*DTFAPrYVGIVFLGFTPDHRCRSPGVAEL 


1179 


2529 


A 


9420 


1450 


1655 


LS S AGTKMNLN * KNYWPG ASAHACNPSTLG 

GQSRCITRSGDRDHPG*HGETPSVLKIQKISRA 

WWRAP 
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F=Phenylalanine, G=Glycine, H=Histidine, 
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1180 


2530 


A 


9422 


176 


375 


HRPQTTRFDWKPRT*PQGK*GRLSSEISPASPP 
SRF SRSTKPVPPKADPPARQKLTG VLHAPLLK 
L 


1181 


2531 


A 


9436 


2 


274 


PIAASUlM^mQPYTEENLICTAFATMVETW 
IARTILDRLTGIPHGYCFVE*ADWATADKCVH 
IYNGKPLPGATPLLSLQLHQLAHLGS 


1182 


2532 


A 


9442 


3 


240 


VDKCSSKSIVLSEYCPHCMCSLSTDPKPFGQL 
SMILK* MGAGDEKISAMGKARVDHRELYLGL 
LYPTEDYKLTFRARH 


1183 


2533 


A 


9444 


384 


3 


LKDFQPWALHDVVTLFCCCTFLLFLVLECFTR 
KGCSGWAPWLSLQCQHFGRPRWADHLRSGV 
RDQPGQYSKTTFLPKIQKLAGHSGAHL* S*LL 
ERMRWKNRLNPGGRSCSEPRWHHCTPGWAT 
ERG 


1184 


2534 


A 


9462 


391 


655 


LSGFKSLMPKIPLQYIYVRVRTTWSFCLPLDG 
RKLMLS * YSK* LT*K YNILPE YSRMTLPPGMV 
IHTCNPSTLGGRAGWIV*AQEFET 


1185 


2535 


A 


9467 


215 


566 


RCPMWQGQASRMDPAKAKDREASTCCSLA 
WWWGWECWVRALKLSSGPAGPLACWVAK 
KKSLSLSGPVYPSEKGAGLYVF* DRVSLCHPG 
WSAWQFWLTAASNSCFSLLSSWDYRCA 


1186 


2536 


A 


9468 


275 


452 


HIPQLHTKTHYVPTRMVNKI*QIDNSKPWQR 
GG HTHLTHC W*ESKL VQPL WKJVWHYQ 


1187 


2537 


A 


9469 


388 


3 


EVAPGPSQILPRRVTDGGDRPQFSLPGPRLPQ 
SSRGAEPCLSNCIHSPAPRKQRMGDSDQ* STP 
NPASPHPEAPQEPWDSASGSVGSFSLGRGAK 
ASS* VPGKGRGPRQGSELLAETILELFLALAN 
S 


1188 


2538 


A 


9471 


124 


397 


TMDKKNRHGNSLDMASEIHMTGPMCLIENTT 
GRLMANPEALKILSAITQPMVEEA1AGLYRAC 
♦FYLTNNLAGMKKGLCLGSTEQAHTIGI 


1189 


2539 


A 


9480 


584 


769 


GHVQSQHFGRPRRADHLRSGDRDHPG* HDET 

PSLLKIQKISWAWWRAPWPATWEAEAEEW 

R 


1190 


2540 


A 


9483 


463 


86 


VTVGLTLLLRGAPRFTAG*PPSGGGPPLAPLL 
PRQHCTLQTHRHLHPEAP VK V* KT* RLFPGLR 
GASSCRRRRCNPVLAARKAGSPRSHSTRENC 
RRSRCPDTAHRRRRRGRRKNPSCVRSPRWR 


1191 


2541 


A 


9489 


1 


411 


LADALCLSAAATGAVRPGARAQPSTRRRLSP 
SVRVCCRAAAASNLLYSSCLQRHSERASEEG 
ERGSLSAKCCSLVLRGGCSSSNSHSFRRIT*EI 
MAAFVLLSYEQRPLKRPRLGPPDVYPPDPKQ 
KEEELTAVNVK 


1192 


2542 


A 


9497 


389 


161 


VSFLSMSSGHCIRSTRGSKMVSWSVIAKIQEI* 

CEEDERKMAREFLAEFMSTYVMMNIHMIVE 

KDTYSDHEEINTS 


1193 


2543 


A 


9509 


186 


1 


IAK5Q*KJIWQRSGAMETLKHGWWECKLVQF 
FGKTFVNVN* S*TYVYPCDKHLLLGLYPTEM 


1194 


2544 


A 


9512 


58 


433 


PLQRSKCLTLRCLRAKPWAWSQSPRACSSAL 
LKSSRSRASSLNVQCILQSNPQGHQRI*KQKA 
SSKGQQFRR*KEHPFMLKTLNKLRIEGT*LKI 
RRAIYDNPTANITVEGQKLEAFPLRTGTRQ 


1395 


2545 


A 


9515 


595 


1223 


GHGAPSFQTQVPRTP*ASWPWPAASESAPAP 

AGGGASLPVAAGSCAAAPHTEPGAPQHLLDC 

PCPLCLARPPRRPLPDTCY GPGSGRS ASLAEPP 

LPRCSCAPLRSASAPQVS*CV*AVNLLPHNL* 

PLHLLLHD*EKAWGFLFSSASHCFQGQICLLP 

APGSGPCGATARPSRGGRAGGSRARRPIPPGP 

GTRRTPSGCQNPAASGG 
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1196 


2546 


A 


9518 


229 


468 


RSPTATPAPHAMGPGAPFARGGRPLPLLGAM 
AERVAPG WDLHTPYLPRTNSRRTPHL* *EPHA 
GYIGALFPMSGGWPGGQ 


1197 


2547 


A 


9521 


289 


448 


IAWLSGLFFPSNQANLCFLCYKLTADSRYRG 

HAMRHLTGNTSMAIRFL*ADSRFQVQRARYE 

APNWKYKYGY*IPVDMLC 


1198 


254$ 


A 


9524 


204 


1 


KNKKTTKCLSIVTLNISGPNQ*NKRHRVAEWI 
VKQEPN1CHL* ETHFPFRDTYRLKEREQKKRK 
SSYS 


1199 


2549 


A 


9546 


1785 


1943 


GGRFKESKLTNAGWQRNSFFIGPPKSIPWAA 
V*QRGDGKNPGVTHLNRPVGTX 


1200 


2550 


A 


9548 


186 


1 


VNAEKEF* KIQHYFMTKSQNKLHEHTYLKPI 
KAHT>KWTSDIMLNLQKL*AFFLRVrVRQI 


1201 


2551 


A 


9549 


591 


2 


SSWEFPRGPRSSLPPLDSTFPCGSSPNWTGGC 
GSCPSGE*LVSPGSEQRKKYSNSNVIMHETSQ 
YHVQHLATFIMDKSEAITSVDDAIRKLVQLSS 
KEKIWTQEMLLQVNDQSLRLLDIESQEELEDF 
PLPTVQRSQTVLNQLRYPSVLLLVCQDSEQSK 
PDVHFFHCDEVEAELVHEYMESALTDCRLGK 
AMRP 


1202 


2552 


A 


9552 


428 


1 


KYGNEGHWSRQCPNPGKPIRPCPLCRGPHWK 

LDCERFPQGPLPSLPELAKTSYSDLTGLATED 

*WGPGMDAPATTIASSKTRVTLMVAGRPVFF 

LI»YRATYSALPNFSGPTQSSQVSWGIDGQV 

SKPRATPPLFCSLHTF 


1203 


2553 


A 


9568 


517 


738 


RRKFERKQKQ* RYREGKQ YRQRDKMKE WG 
EKEKRRREKGEREERKMRHRERKGESGQRD 
TMENWRVERLTEKER 


1204 


2554 


A 


9573 


83 


415 


EDKRLRLVDGDSRCAGRV^IYHDGFWGTICD 
IXjWDLSDAHVVCQKLGCGVAFNATVSAHFG 
EGSGPIWLDDLNCTGTESHLWQCPSRGWGQ 
HDCRHKEDAGVICSEFTALR ' 


1205 


2555 


.A 


9577 


64 


424 


ARGSCPTRPRTANGRMGETKDAPQMLVTFK 
DVA VTFFREEWRQL VLVHRTL YR* GMLETC 
GLLDTLRHNVPQPDVVHLLYHGTQLL1VKRE 
VSHSPCAGDMRELFTREATLTPHPYNNGA 


1206 


2556 


A 


9584 


38 


476 


TLGAVLFSEVSKESSTSHSGGQLGRQNRHPKL 
SNFUPSSPRLKP* TAS S QRNLGQILNMFLT A V 
NPQPLSTPSWQIETKY^TKVLTGNWKffiERRK 
GLPYKHLITHHQEPPHRYLISTYDDHYNRHG 
YNPGLPPLRTWNGQKLLWL 


1207 


2557 


A 


9586 


2 


412 


LRSSPAALLRALCnTVTGTALALRSRVATTN 
PDGCRNVLRPKYYRLOTKAESWGIALETVPT 
GVAVTSWAIMLTVLTLVCKGQDYNRRQKLP 
THIIXXL*EKGIFGLTFAFIIGLDGSTGPTRFFL 
FGILFSICFS 


1208 


2558 


A 


9597 


122 


3 


IKNYWPGMVAHACNPSPLGGRGRWIA*AQK 
FADAWADAW 


1209 


2559 


A 


9611 


148 


558 


KSLRNVWDIXNNTWKADRFFCHSSRTSTIRK 
GDPGPTFSKMSIWTSGRTSSSYRHDEKRNIYQ 
RIRDHDLLDKRKTVTALKAGEDRAILLGLAM 
MVCSIMM*FLLGITLLRSYMQSVWTRESQCT 
LLNASITETFNC 


1210 


2560 


A 


9618 


384 


2 


SLHDMIJvdIAEQQQKQKWAVNTQNTAWSNA 
DSKFGQRILEKMEWSKGRGLGVQEQGGPDD1 
KVQVKNNDLGLQATINNEANWIAHQDDFNW 
LLAELNTCQRQETADS* * * WSPKNSHVGKDS 
GELSAK 


1211 


2561 


A 


9620 


316 


610 


QKHPGGGQLGRSPQEDSRFHNKASSGVSRVR 
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Amino acid sequence (A=Alanine OCysteine, 
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I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
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u3rawwltpviptlweakaggspe*d'agrg 
gsrl* sqhfgrprrvdhlrsavqdqpgqhge 
tpsixkiqkin*vwgrkl*ssyseaeagesl 


1212 


2562 


A 


9623 


297 


344 


QFPVDGDYQKTEKITQLFQAQNLSLCLAMTR 

trel*kgggkgrhe*avvpflkkggygvkap 
ailntsnct* cf*ettcmlsddpkacvfevssa 

DL*NTSFGVIR 


1213 


2563 


A 


9624 


2 


356 


AELSLASTACGRNTSGDSLPDYDRAPISSPLA 
TSGmSAISCLWDLPTPVLRVGLSCQPSMSSQ 
IPRMYSTDVEAAVNSLEDLYLQAYYAYLCVG 
LYFHRDDMALEGVSRFL*ELAE 


1214 


2564 


A 


9634 


776 


912 


SU5RW\nRAKL*VFYNQENCLNPRGGGCSEPR 
SHYCTPAWATEKDS 


1215 


2565 


A 


9636 


220 


426 


KPGNFAVSSEY*DITSGQLKTAVRG*IEMTST 
EENFGEKLHDIGFGNGFLDKT* KAQ ATKAK1 
DK 


1216 


2566 


A 


9637 


391 


76 


CFLEDGCTQAS * AEEAAVSPSMAEEEQGSTSC 
RERRSIRFKMKNHSPDDTTKEhTVTISNIRTOKI 
NHLPfcTERNIXEHGLMYIrU«NAAFCSLVAHS 
LFGFUJCAT 


1217 


2567 


A 


9655 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKV 

EEHHLQPVQVLQTLLHSATAGTGCRRPARPP 

PAPPTPTPWRSRQSGKQSERAS*LKGRGRYGL 

GALGGRGGRALGGSRWPPPLPGETLFSGCKH 

RRRRRGSDAAPGEEAGT 


1218 


2568 


A 


9658 


3 


405 


HASARALLSPNLSPNNKMAISGGP^GFFIIA 

VLMSAQEPWAKEEHVUQAEFYLNPDQSGEF 

MLDFEGEDTFHGDMAKKETVWRLE*LARLD 

NFEAQRALANIAADQAALEIMDMGSDYTLIP 

NVPPKVTVL 


1219 


2569 


A 


9662 


3 


284 


PDWTEKXKMQDTGSILPLHWFGFGYAALVA 
YGGIIGYVKAGSVPSLAAGLLFGSLSGLGAYQ 
LSQDPRNVWVFLATSGTLAGIMGMRFYHSG 
KL 


1220 


2570 


A 


9669 


200 


699 


LLLTGY1QTLQNQQLSGNQQEMQAVDNLTSA 

PGNTSLCTRDYKJTQVLFPU.YTVLFFVGLITN 

GLAMRIFFQIRSK5NFIIFLKNTVISDLLMILTF 

PFKILSDAKLGTGPLRTFVCQVTSV1F YKI'MYI 

SISFLGLITrDRYQKTTRPFXTSNPKNLLGAKIL 

K 


1221 


2571 


A 


9676 


164 


562 


KERDSSTFSAANflTMQGMEQAMPGAGPGVP 
QLGNMAVIHSHLWKGLQEKFLKGEPKVLGV 
VQILTALMSLSMGITMMCMASNTYGSNPISV 
Y7GYTIWGSVMFIISGSLSIAAGIRTTKGLVRG 
SLGMNITSS 


1222 


2572 


A 


9688 


43 


412 


VAKMVKCCSAIGCASRCLPNSKXKGLTFHVF 
PTDENIKRKWVLAMKIILDVNAAQIWEPKKG 
DVLCSRHFKKTDFDRSAPNIKXKPGVIPSIFDS 
PYHLQGKREKLHCRKNFTLKTVPATNTYTffl 


1223 


2573 


A 


9696 


308 


564 


RTSMGILYSEPJCQAAYQNDFGQVWRWVKE 
UbSY AN VQtXjrNGDl rLlCACKRGHVRIV SFL 
LKKECLCQPQKPERENLLALCCE 


1224 


2574 


A 


9700 


3 


632 


DAWASGGELGSLFDHHVQRAVCDTRAKYRE 

GRRPRAVKVYTINLESQYLUQGVPAVGVMK 

ELVEItfALYGAIEQYNALDEYPAEDFTEVYLI 

KFMNLQSARTAKRKMDEQSFFGGLLHVCYA 

PEFETVEETRKKIXJMRKAYVVKTTENKDHY 

VTKJOaVTEHKDTEDFRQDFHSEMSGFCKA 

ALNTSAGNSNPYLPYSCELPLCYFSSK 
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1225 


2575 


A 


9710 


1 


163 


RSGCVLRMTEWETGAPAVAETPDIKLFGKWS 
TDDVHINDI SLQD YIAG VRLILL 


1226 


2576 


A 


9713 


82 


492 


QGLPSFLPAFGPSGSWLGPAPTLGSSCNTVDT 

ICHGYSEIRPLFYLSFCDLLLGLCWLTETLLYG 

ASVANTCDnCYNLQAVGQIFYISSFLYTVNYI 

WYLYTELRMKHTQSGQSTSPLVIDYTCRVCQ 

MAFVFSSLI 


1227 


2577 


A 


9720 


3 


416 


GKWKRTQVPIXGEECADMDLARKEFLRGNG 
LAAGKMhnSIDLDTr^AELVLNVGRVTLGEN 
NRKKMKDCQLRKQQNENVSRAVCALLNSGG 
GVIKAEVENKGYSYKKDGIGLDLENSFSNML 
PFVPNFLDFMQNGNYF 


1228 


2578 


A 


9723 


278 


411 


EASSSNTVASNVADKTDPHSMNSRVFIGNLN 
TLVLQKSDVEAVF 


1229 


2579 


A 


9725 


121 


902 


LFAMSGFENLNTDFYQTS YSIDDQSQQ SYD Y 

GGSGGPYSKQYAGYDYSQQGRJFVPPDMMQP 

QQPYTGQIYQPTQAYTPASPQPFYGNNFEDEP 

PLI^ELGINFDHIWQKTLTVLHPLKVADGSIM 

NETDLAGPMVFCLAFGATLLLAGKIQFGYVY 

GISAIGCLGMFOXNLMSMTGVSFGCVASVL 

G YCLLPMILLS SFA VIFSLQGMVGIELTAGIIG 

WCSFSASKIFISALAMEGQQLLVAYPCALLYG 

VFAL1SVF 


1230 


2580 


A 


9739 


11 


247 


TFVLNMKTPKEEFQDWPIVRIAAHLPDLIVYG 
HFSPERPFMDYFDGVLMFVDISGKCKRDVCL 
MWMSNRJLAWEFTCRA 


1231 


2581 


A 


9744 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPP 

ACRIMPTTVDDVLEHGGEFHFFQKQMFFLLA 

LLSATFAPIYVGIVFLGFTPDHRCRSPGVAELS 

LRCGWSPAEELNYTVPGPGPAGEASPRQCRR 

YEVDWNQSTFXKTVDPLASLDTNRSRLPLGPC 

RDGWVYETPGSSIVTEFNLVCANSWMLDLFQ 

SSVNVGmGSMSIGYIADRFGRKLCLLTTVLI 

NAAAGVLMAISPTYTWMLIFRLIQGLVSKAG 

WL1GYILITEFVGRRYRRTVGIFYQVAYTVGL 

LVIAGVAYAIJHWRWLQFTVALPNFFFLLY 

YWCIPESPRWLISQNKNAEAMRIIKHIAKKNG 

KSLPASL 


1232 


2582 


A 


9753 


164 


517 


PGPGMQGPPPTTPTSWSLPPWRAYVAAAVLC 
YINLLNYMNWFOAGVLLDIQEVFQISDNHAG 
LLQTVFVSCLLLSAPVFGYLGDRHSRKATMS 
FGILLWSGAGLSSSFISPRYSWLF 


1233 


2583 


A 


9757 


25 


419 


LPAPWTERVRKSEGLVGTCLGDPMASPRTVT 
IVALSVALGLFFVFMGTIKLTPRLSKDAYSEM 
KRAYKSYVRALPLLKKMGINSILLRKSIGALE 
VACGIVMTLVPGRPKDVANFFLLLLVLAVLF 
FHQLV 


1234 


2584 


A 


9765 


71 


456 


RLELJ5WGFSLHFLPVAYLCPLSSGFEMNVQP 

CSRCGYGVYPAEKISCIDQIWHKACFHCEVC 

KMMLSVNNFVSHQKiG > YCHAHNPK^4NTF^ 

VYHTPLNLNVRTFPEAISGIHDQEDGEQCKSV 

FHWD 


1235 


2585 


A 


9767 


52 . 


559 


IRSGAMSVDKAELCGSLLTWLQTFHVPSPCA 

SPQDLSSGLAVAYVLNQIDPSWFNEAWLQGI 

SEDPGPNWKLKVTSGLLIRGQTGEEMTRDGP 

ARHMSWVMGRKRDRCLVINHLFIHSSMEYSP 

CWGHSARNNTDKNl^HTAnLVTSNTYTTI 

KINFQAGRSGSCX 


1236 | 2586 


A 


9770 


352 


608 


FRGEALTVRFLTKRFIGEYASNFESIYKKHLC 
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nucleotide insertion 














LERKQLNLEIYDPCSQTQKAKFSLTSELHWA ' 
DGFVTVYDISDRSSFAFAKALl 


1237 


2587 


A 


9793 


266 


515 


MLAEYFFFP^FLU&SQSNPKAFALTLCHH 
QKIK>JFQILPVSIDALTPPLVVCFLVSFLTHFS 
RYKPTRPVOTQFQGCS 


1238 


2588 


A 


9802 


537 


967 


ELGAGRSDREAMEAAVKEEISVEDEAVDKNI 

FRDCNKIAFYRRQKQWLSKKSTYRALLDSVT 

TDEDSTRPQIINEASKVPLLAEIYGIEGNIFRLK 

INEETPIJCFRFEVPDVLTSKPSTVRLISCSGDT 

GSLILADGKGDLKC 


1239 


2589 


A 


9805 


105 


540 


VPGDPAMVRAGAVGAHLPASGLDIFGDLKK 

MNKRQLYYQ\nLNFAMIVSSALMIWKGLIVLT 

GSESPIVVVl^GSMEPAFHRGDLLFLTNFRED 

PIRAGEIVVFKVEGRDIPIVHRVIKVHEKDNG 

DDCFLTKGDNNEGDDRGSYK 


1240 


2590 


A 


9819 


3 


305 


TDGRDPLPCAARRRGGGGECCGAGWVAEWS 
PQPLDPAMLLWMQGFVLEAVACQDNDDYLR 
YGILFEDLDCNGDGWDIIELQEGLRNWSSAF 
DPNSEEHG 


1241 


2591 


A 


9834 


841 


1209 


SPARGKSNRTDVNOTAPKNKJCMTENLAAPEA 
IJDSSTHSSSTATQSRAKMNTPAPTPSTVPAIPR 
GGSGGPPPCAPHDRVSSVLQCDTQAMDHKTE 
SSHSVVErXFKRTKTPSPFHPAVRENRN 


1242 


2592 


A 


9843 


3 


589 


TISCGPATEPPASLLSSASSDDFCKEKTEDRYS 

LGSSLDSGMRTPLCRICFQGPEQGELLSPCRC 

DGSVKCTHQPCLIKWISERGCWSCELCYYKY 

HV1AISTKNPLQWQAISLTVIEKVQVAAAILGS 

LFLIASIS WLI WSTFSPS ARWQRQDLLFQICY G 

MYGFMDVMTVAVDSEDMVQAAKEVGKRWS 

DIPP 


1243 


2593 


A 


9846 


198 


411 


WEJSHHAGKMPVMKGLLAPQNTFLDT1ATRF 
DGTHSNFILANAQVAKGFPIVYCSDGFCELAG 
FARTEVMQ 


1244 


2594 


A 


9848 


116 


650 


PI CGFL YLC S AMASES SPLLA YRLLGEEG V AL 

PAN GAGGPGG AS ARKLSTFLGVWPTVLSMF 

SIVVFLRIGFVVGHAGLLQALAMLLVAYFILA 

LTVLSVCAIATNGAVQGGGAYCILQHRWTG 

VWPVLPAREVMISRTLGPEVGGSIGLMFYLA 

NVCGCAVSLLGLVESVLDVFGA 


1245 


2595 


A 


9849 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAE 
AMLDEPQEQ AEGSLTVYVI SEHSSLLPQDMM 
SYIGPKRTAVVRGJMHREAFNIIGRRJV QVAQ 
AMSLTEDVLAAALADHLPEDKWSAEKRRPL 
KSSLGYEITFSLLNPDPKSHDVYWDIEGAVRR 
YVQPFLNALGAAGNFSVDSQELYYAMLGVNP 
RFDSASSSYYLDMHSLPHVINPVESRLGSSAA 
SL YP VLNFLL YVPELAHSPL YIQDKDGAPVAT 
N AFHSPR WGGIMVYNVD SKTYN AS VLP VRV 
EVDMVRVMEVFLAQLRLLFGIAQPQLPPKCL 
LSGPTSEGlJvlTWEIi)RLLWARSVENLATATT 
TLTSLA 


1246 


25% 


A 


9850 


114 


464 


PPQLGAQRVREPRHPDVRAPLRVTSPGLRSRS 
ARSLGRRPR1AMVTVGNYCEAEGPVGPAWM 
QDGLSPCFFFTLVPSTRMALGTLALVLALPCK 
RRERPAGADSLSWGAGPRISSYV 


1247 


2597 


A 


9851 


2 


327 


FVRNKKMTRSCSAVGCSTRDTVLSRERGLSF 
HQrTTDTIQRSKWIRAVNRVDPRSKKJWIPGP 
GADLCSKHFQESDFESYGIRRKLKKGAVPSVS 
LYKVFKYSSRCTS 
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1248 


2598 


A 


9853 


58 


444 


R VDDF VYSKGGKD AGO AD VSLACRRQ S IPEE 

FRGITVVELIKKEGSTLGLTISGGTDKDGKPR 

VSNLRPGGLAARSDLLNIGDYIRSVNGIHLTR 

UUiDEHTLLKNVGERVVLEVEYELPPPGGCP 

WT 


1249 


2599 


A 


9856 


2 


1265 


LPPPRPSRHRRGRAGTRASAAAAAGPTVSAV 

RAPVRGQDSGAGTPQGRLAGRGAHLSRVGA 

SGSGVAAGPAARHAPRRRCADAGEAVGASC 

GRCAVALLSGVCTLVSTHVCVGSGCPGAAGT 

PMGAGDAGASAESAVTTAPQEPPARPLQAGS 

GAGPAPGRAMRSTTLLALLALVLLYLVSGAL 

VFRALEQPHEQQAQRELGEVREKFLRAHPCV 

SDQELGLLDCEVADALGGGADPETNSTSNSSH 

SAWDLGSAFFFSGTIITTIGGGGDWHVGGGK 

ELPHGGRCRETEGSQVAPRLPASPLCPGYGN 

VALRTDAGRLFCIFYALVGIPLFGILLAGVGD 

RLGSSLRHGIGHIEAIFLKWHVPPELVRVLSA 

MLFLLIGCLLFVLTPTFVFCYMED W SKLEAIY 

FVIVTLTTVGFGDYVA 


1250 


2600 


A 


9873 


2 


652 


FWPSPCGGEPGRAPNGASRPTMGNSASRNDF 

EWVYTDQPHTQRRKEILAKYPAIKALMRPDP 

RLKWAVLVLVLVQMLACWLVRGLAWRWLL 

F W A Y AFGGC VNHSLTLAIHD1 SHN AAFGTGR 

AARNRWLAVFANLPEGVPYAASFKKYHVDH 

HRYUK}IX}LDVDVPTRLEGWFFCTPARKLL 

WLVLQPFFYSLRPLCAWKAVTRMEVLNTLV 

QLA 


1251 


2601 


A 


9875 


150 


1209 


PVIMPLHFSPGDIVRPSCCVSSSPKLRRNAHSR 

LESYRPDTDLSREDTGCNLQHISDRENIDDLN 

MEFNPSDHPRASTIFLSKSQTDVREKRKSLFIN 

HHPPGQIARXYSSCSTBFLDDSTVSQPNLKYTI 

KCVAIAIYYHKNRDPDGRMLLDIFDENLHPL 

SKSEVPPDYDKHNPEQKQIYRFVRTLFSAAQL 

TAECAIVTLVYLERLLTYAEIDICPANWKRIV 

LGAILLASKVWDDQAVWNVDYCQILKDITVE 

DMNELERQFLELLQFNINVPSSVYAKYYFDL 

RSLAEANNLSFPLEPLSRERAHKLEAJ SRLCED 

KYKDLRRSARKRSASADNLTLPRWSPAHS 


1252 


2602 


A 


9879 


6 


376 


KRPDSRPPAQYRAGPTRPRTRGCELLYWKAT 
KAVGDCMGSLSTANVEFCLDVFKELNSNNIG 
DNIFFSSLSLLYALSMVLLGARGETEEQLEKV 
WNSSEVCSEPRSLSCSRSGSAKLILSLYQ 


1253 


2603 


A 


9880 


180 


388 


KEQAELL YGL YCQCDLTLSSHPSS VPAMS SC 

NFTHATFVLIGIPGLEKAHFWVGFPLLSMYVA 

AMFGNC 


1254 


2604 


A 


9881 


19 


494 


VISFQIITDTIMDSSTAHSPVFLVFPPEITASEYE 

STELSATTFSTQSPLQKLFARKMKE^GTIQILF 

GIMTFSFGVIF1JTLLKPYPRFPFIFLSGYPFWG 

SVLrTNSGAFLIAVKRKTTETLnLSRIMNFLSA 

LGAIAGHLLTFEFHPRSKLHL 




2605 


A 


9896 


72 


386 


RPGREQRDCFQAPPLGLGGRQTDMMHHPLT 
GATCVGLPNVGMCPQLSGALTFMYLQQGNQ 
EATVAPDTMAQPYASAQFAPPQNGPGEYTA 
PHPHPAPEYTGQTT 


1256 


2606 


A 


9902 


95 


399 


SGGPAGLLHRPVLPKMGLSGLLPILVPFILLG 
DIQEPGHAEGILGKPCPKKVECEVEEIDQCTK 
PRDCPENMKCCPFSRGKKCLDFRKVSL1LYH 
KEELE 


1257 


2607 


A 


9905 


374 


459 


EHUCSTrWLGWAHTCNPSTLGGRGGW 
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1258 


2608 


A 


9911 


364 


1974 


AGPGVPAVGGRWASGPGLGGRTLCSGPPDH 

QRRGPSCGASGDPQCVGSPHPQRARPLLARP 

GARLLPGHLPSPRPPRLPTGQPR'^AAFRGPVR 

PQCKJGHIHPLPTPGGRPCFAVSEGSGSALLLS 

YLGECGSSSYVTGAACISPVLRCREWFEAGLP 

WPYERGFLJLHQKIALSRYATALEDTVDTSRL 

FRSRSLREFEEALFCHTKSFPIS WD A YWDRND 

PLRDVDEAAVPVLCICSADDPVCGPPDHTLTT 

ELFHSNPYFFLLLSRHGGHCGFLRQEPLPAWS 

HEVILESFRALTEFFRTEERIKGLSRHRASFLG 

GRRRGGAl^RREVSSSSNLEEIFNWKRSYTRL 

MAAAAGAAAAPGSREPQDRPECGAGHPGPR 

YYRHPERWLLRPEAFLGPLRTRAPS AED SQR 

ERPAARSGPEMRVRYPWAAVLAPYLALSQD 

PMYKSSASGQGASGSYNHVREEMLKAGGA 

MSRRVVRQSKFRHVFGQAAKADQAYEDERV 

SKVTWDSSFCAVNPKFLAIIVEAGGGGAJFIVL 

PLAK 


1259 


2609 


A 


9919 


693 


935 


GCTKF1GESTCCWIFPSSVTTQCVVAKAPRAA 
TLSKAERLRSQPGPEQGGSSYRPRTPTAAAIL 
PPRPGRSHRKRKL V STK 


1260 


2610 


A 


9921 


455 


1082 


QRSCLCSAIEKDGGDVKALYRJtSQALEKLGR 

LDQAVLDLQRCVSLEPKNKVFQEALRNIGGQ 

IQEKVRYMSSTDAKVEQMFQILLDPEEBCGTE 

KKQKASQNLWLAREDAGAEKIFRSNGVQLL 

QRLLDMGETDLMLAALRTLVG1CSEHQSRTV 

ATLSILGTRRWSILGVESQAVSLAACHLLQV 

MFDALKEGVKKGFRGKEGAHV 


1261 


2611 


A 


9928 


1 


438 


GFRG AEAPG AAQ APKKKKPRPTEGGPG AG SG 
RGKDP YRGPTLLHQPKPPKDEFLS SLES YEIAF 
PTRVDHNGALLAFSPPPPQRQRRGTGATAES 
RLFYKJEASPSTHFIXNLTRSSRLLAGHVSVEY 
WTREGLA W QRADRPHCL Y A 


1262 


2612 


A 


9931 


168 


435 


AAEMGRAGAAAV1PGLALLWAVGLGGPPPA 
PPRLPFCLQELQGRHALHTFSLERTCSYQDFL 
W ADEGRLLHV G AQDLATWHTL SPLGL W 


1263 


2613 


A 


9938 


247 


488 


RMSATSVDQRPKGQGNKVSVQNGSIHQKDG 
CNDDDFEPYLRSPDNQSNSYPPMSDPYMPGY 
YAPSIGFPYSLGEAAWSQL 1 


1264 


2614 


A 


9941 


61 


277 


ESIGLTALGPRRRPWEHRWSDPITLKMKGWG 
WLALLLGALLGTAWARRSQDLHCGACKAVR 
RRVRQFNIYDY 


1265 


2615 


A 


9956 


2 


522 


FVASEVSKMPVPASWTHPPGPFLLLTLLLGLT 

EVAGEEELQMIQPEKLLLVTVGKTATLHCTV 

TSLLPVGPVLWFRGVGPGRELIYNQKEGHFP 

RVTTVSDLTKRNNMDFSnUSSITPADVGTYY 

CVKFRKGSPDHVEFKSGAGTELSVRGEYSVG 

FLSQVWWWLSSHPFMN 


1266 


2616 


A 


10002 


243 


387 


PKNNACHLLFTAVCQPRCKHGECIGPNKCKC 
HPGYAGKTCNQGRKTV 




2617 


A ; 


10004 


36 


707 


LPAPASTWSVARETMASSSVPPATVSAATAG 

PGPGFGFASKTKKKHFVQQKVKVFRAADPLV 

GVFLWGVAHSINELSQVPPPVMLLPDDFKAS 

SKIKVNNHLFHRENLPSHFKJTCEYCPQVFRNL 

RDRFGIDDQDYLVSLTRNPPSESEGSDGRFLIS 

YDRTL VDCEVS SEDIADMHSNLSNYHQ VRPL S 

SPILSLSSLLTYSSAIVSNRCQLGRKLIGRENP 


1268 


2618 


A 


10005 


2 


209 • 


GEGYELFVPSNGVPAVCHMVGRRPHRAVLSP 
SQDELEHSIXjESAAQGAAGTVVLWVSWENTR 
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TKVSLGLA 


1269 


2619 


A 


10010 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHD 
LQUINLSVADHSKTQVQKKENKSUGIDTKAI 
IDTGLKKTTQCPKLEDSEKEYVLDPKPPPLTL 
AQKLGUGPPPPPLSSDEWEKVKQRSLLQGDS 
VQPCPICKEEFELRPQVFSIRG 


1270 


2620 


A 


10011 


2 


588 


RVDDFVRPLPPGLMSRSRASIHRGSIPAMSYA 
PFRDVRGPSTHRTQYVHSPYDRPGWNPRFCn 
SGNQLLMLDEDEIHPLLIRDRRSESSRNKLLR 
RTVSVPVEGRPHGEHEYHLGRSRRKSVPGGK 
QYSMEGAPAAPFRPSQGFLSRRLKSSIKRTKS 
QPKLDRTSSFRQILPRFRSADHDRYRGWSMW 
DEIDV 


127J 


2621 


A 


10013 


209 


363 


LPAPPNLSPRLSFGFQFPGGNDNYLTITGPSHP 
FLSGAEVSQSCRRRGGRA 


1272 


2622 


A 


10014 


7 


388 


SAVTISWKWRSVMGIQTSPALLASLGAGLVT 
LLGLAVGSYLVRRSRRPQVTLLDPNEKDLLR 
LIDKTLSARSPCKHIYLSTRIDGSLSIRPYTPVT 
SDEDQGYVDIDIKVYLKGVHPTFPEGGKMSH 


1273 


2623 


A 


10016 


1 


1339 


MAARTLGRGVGRLLGSLRGLSGQPARPPCGV 

SAPRRAASGPSGSAPAVAAAAAQPGSYPALS 

AQAAREPAAFW GPLARDTLVWDTP YHTVW 

DCDFSTGKIGWFLGGQLNVSVNCLDQHVRKS 

PESVALIWERDEPGTEVRITYRELLETTCRLA 

hTFLXRHGVHRGDRVAIYMPVSPLAVAAMLA 

CARIGAVHTVIFAGFSAESLAGRINDAKCKW 

riTNQGLRGGRVVELKKJVDEAVKHCPTVQH 

VLVAHRTDNKVHMGDLDVPLEQEMAKEDP 

VCAPESMG SEDMLFMLYTSGSTGMPKGI VHT 

QAGYLLYAALTHKLVFDHQPGDIFGCVADIG 

WITGH S YWYGPLCN G ATS VLFESTP VYPN A 

GRYWETVERLKINQFYGAPTAVRLLLKYGD 

AWVKKYDRSSLRTLGSVGEPINCEAWEWLH 

RWGDSRCTLVDTWWQT 


1274 


2624 


A 


10017 


1 


3750 


FRPQGTPRSPASHVLTMSAPDEGRRDPPKPKG 

KTLGSFFGSLPGFSSARNLVANAHSSARARPA 

ADPTGAPAAEAAQPQAQVAAHPEQTAPWTE 

KELQPSEKMVSGAKDLVCSKMSRAKDAVSS 

GVASWDVAKGWQGGLDTTRSALTGTKEV 

VSSGVTGAMDMAKGAVQGGLDTSKAVLTG 

TKDTVSTCLTGAVNVAKGTVQAGVDTTKTV 

LTGTKDTVTTGVMGAVNLAKGTVQTGVETS 

KAVLTGTKDAVSTGLTGAVNVARGSIQTGV 

DTSKTVLTQTKDTVCSGVrGAMNVAKGTlQT 

GVDTSKTVLTGTKDTVCSGVTGAMNVAKGT 

IQTGVDTSKTVLTGTKDTVCSGVTGAMNVA 

KGTIQTGVD7TKTVLTGTKNTVCSGVTGAVN 

LAKEAJQGGLDTTKSMVMGTKDTMSTGLTG 

AANVAKGAMQTGLNTTQNIATG'IKDTVCSG 

VTGAMNLARGTIQTGVDTnCIVLTGTKDTVC 

SGVTGAANVAKGAVQGGLDTTKSVLTGTKD 

AVSTGLTGAVNVAKGTVQTGVDTTKTVLTG 

TKDTVCSGVTSAVNVAKGAVQGGLDTITCSV 

V1GTKDTMSTGLTGAANVAKGAVQTGVDTA 

KTVLTGTKDTVTTGLVGAVNVAKGTVQTGM 

DTTKTVLTGTKDTIYSGVTSAVNVAKGAVQT 

GLKTTQNIATGTKNTFGSGVTSAVNVAKGAA 

QTGVDTAKTVLTGTKPTVTTGLMGAVNVAK 

GWQTSVDTTKTVLTGTKDTVCSGVTGAAN 
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M=Metfaionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/possible nucleotide deletion, V»possible 
nucleotide insertion 














VAKGAIQGGLDTTKSVLTGTKDAVSTGLTGA 

VKJLAKGTVQTGMDTTKTVLTGTKDAVCSGV 

TGAANVAKGAVQMGVDTAKTVLTGTKDTV 

CSGVTGAANVAKGAVQTGLKTTQNIATGTK 

NTLGSGVTGAAKVAKGAVQGGLX>TTICSVLT 

GTKDA VSTGLTGA VNLAKGTVQTG VDTSKT 

VLTGTKDTVCSGVTGAVNVAKGTVQTGVDT 

AKTVLSGAKDAVTTGVTGAVNVAKGTVQTG 

VDASKAVLMGTKDTVFSGVTGAMSMAKGA 

VQGGLDTTKTVLTGTKD AVSAGLMG SGNVA 

TGATHTGLSTFQNWLPSTPATSWGGLTSSRT 

TDNGGEQTALSPQEAPFSGISTPPDVLSVGPEP 

AWEAAATTKGLATDVATFTQGAAPGREDTG 

LLATTHGPEEAPRLAMLQNELEGLGDIFHPM 

NAEEQAQLAASQPGPKVLSAEQGSYFVRLGD 

LGPSFRQRAFEHAVSHLQHGQFQARDTLAQL 

QDCFRL 


1275 


2625 


A 


10025 


124 


415 


TTLARKKEKTCPCKXEIGRNSRSGMYSRKAM 
YKRXYSAANTKVEKKJCKEKVLAPVTKPVGG 
DKNGGTRWKLPTMPRYYPTEDVPRXLLSHG 
KKPFS 


1276 


2626 


A 


10030 


3 


507 


GGSLRFSPPRVPSCSRVFCPVPPGGCGLPSPMS 

ASRPQSPTTPWCLPRRYMKHKRDDGPEKQED 

EAVDVTPVMTCVFVVMCCSMLVLLYYFTOL 

LVYWIGIFCLASATGLYSCLAPCVRRiPFGK 

CRIPNNSLPYFHKRPQARMLLLALFCVAVSV 

VWGVFRNEDQ 


1277 


2627 


A 


10035 


51 


869 


YSRFTVPLPATMASSEVARHLLFQSHMATKT 

TCMSSQGSDDEQIKRENIRSLTMSGHVGFESL 

PDQLVNRSIQQGFCFNILCVGETG1GKSTLIDT 

LrT^nT^FEDYESSHFCPNVKLKAQTYELQESN 

VQLKLTIVNTVGFGDQINKEERQLGRSQSTEN 

PQKYRSEQHPVEPKKCTSFWTCGALGKWAGIE 

SSGQSAQQPYLPINSPPHRLADVADVHLFSSV 

LSGAFGCYHLDVTVNEFKKQQNRDEQEGYS 

KGDQEQGSWKHGADPLRGGEM 


1278 


2628 


A 


10036 


3 


457 


RAFDVRRKKSLRPCCPRDFHAGCLTVSGPST 
VMGAVGESLSVQCRYEEKYKTFNKYWCRQP 
a^IWHEMVETGGSEGVVTlSDQVnTDHPGDL 
TFTVTLENLTADDAGKYRCGIATILQEDGLSG 
FLPDPFFQ VQ VLV S S ASSTENS VKTP 


1279 


2629 


A 


10039 


214 


435 


NDSLVPMSSWRSCARAPSSESAWRRSAATRR 
SRKCLRTKRKRWSSGKGTQMQSTLSETPRRA 
QMPCMWWYPFWG 


12S0 


2630 


A 


10043 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHS 
FTJRGLFGGNTRIEEACEMYTRAANMFKMAK 
NWSAAGNAFCQAAKLHMQLQSKHDSATSFV 
DAGNAYKKADPQGKTARHVACYLCV 


1281 


2631 


A 


10080 


620 


818 


VIYKLDSSLFSYFIYFFIFETESHFLPLMKWTG 
PMAHCSLKBLASRNSADSAFLSAGDTSLSHST 


1282 


2632 


A 


10084 


3 : 


1640 


SASHIRGDKRASGEVGIAPSSRHILIGEPSAKY 

NGTADSLVRGPGILGEVTVFWRIFPPSVGEFA 

ETSGKLTMRDEQ S AVIWIQ ALNDDIPEEKSF 

YEFQLTAVSEGGVLSESSSTANITWASDSPY 

GRFAFSHEQLRVSEAQRVNI7TIRSSGDFGHVR 

LWYXTMSGTAEAGLDFVPAAGELLFEAGEM 

RKSLHVEILDDDYPEGPEEFSLTITKVELQGR 

GYDFnQENGlXJIDQPPEIGMSIVRmMKNDN 

AEGIIEFDPKYTAFEVEEDVGLIMIPWRLHGT 
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YGYVTADFISQSSSASPGGVDYILHGSTVTFQ 

HGQNLSFINISUDDNESEFEEPIEILLTGATGG 

AVLGRHLVSRHIAKSDSPFGVIRFLNQSKISIA 

>OWSTMII^VLERTGGLLGEIQVNWETVGPN 

SQEAIiPQNRDIADPVSGLFYFGEGEGGVRTn 

LTTYPHEEIEVEETFIIKLHLVKGEAKLDSRAK 

DVTLTIQEFGDPNGWQFAPETLSKKTYSEPL 

AJUEGPLUTrTVRRVKGTFGEIM 


12S3 


2633 


A 


10088 


316 


516 


MGSKTLPAPVPIHPSLQLTNYSFLQAVNGLPT 
VPSDHLPNLYGFSALHAVHLHQWTLGYPAM 
HLXRS 


1284 


2634 


A 


10091 


2 


569 


FVSPSRAMASALIYVSKFKSFVILVVTPLLLLP 

LVIUvlPAKFWCAYVIILMAIWCTEVIPLAV 

TSlJvlPVLLFPLFQILDSRQVCVQYMKDTNML 

FLGGLIVAVAVERWN1JCKRIALRTLLWVGA 

KPARLMLGFMGVTALLSMWISNTATTAMMV 

PIVEAILQQMEATSAATEAGLELVDKGKAKE 

LP 


1285 


2635 


A 


10092 


290 


728 


KQSTRPDVMTLYPLHWQEEMSGESWSSAVP 
AAATRTTSFKGTSPSSKYVKLNVGGALYYTT 
MQTLTKQDTMLKAMFSGRMEVLTDSEGWEL 
IDRCGKHFGTILNYLRDGAVPLPESRREIEELL 
AEAKYYLVQGLVEECQAALQV 


1286 


2636 


A 


10100 


1 


574 


RPRGRGAWAGPGGDYSGVRRQQRRRTRISGS 

QRGSDAAGTMGCCTGRCSLICXCALQLVSAL 

ERQIFDFLGFQWAPILGNFLHnWILGLFGTIQ 

YRPRYIMVYTVWTALWVTWNVFIICFYLEVG 

GLSKDTDLMTFNISVHRSWWREHGPGCVRR 

VLPPSAHGMMDDYTYVSVTGCIVDFQYLEVI 

HSA 


1287 


2637 


A 


10103 


252 


376 


RSRMGDKPIWEQIGSSFIQHYYQLFDNDRTQL 
GAIYVSFQL 


1288 


2638 


A 


10107 


1 


478 


MEEEDESRGKTEESGEDRGDGPPDRDPTLSPS 

AFILRAIQQAVGSSLQGDLPhTDKDGSRCHGL 

RWRRCRSPRSEPRSQESGGTDTATVLDMATD 

SFLAGLVSVLDPPDTWVPSRLDLRPGESEDM 

LELVAEVRIGDRDPIPLPVPSLLPRLRAWRTG 

KT 


1289 


2639 


A 


10113 


237 


438 


LLSRMPSTNRAGSUCDPEIAELFFKEDPEKLFT 
DLREIGHGSFGAAYFARDVRTNEWAIKKMS 
YSG 


1290 


2640 


A 


10114 


367 


856 


RGAKAKSAVLPPGPPCSSDLILSPPAPLTPRSPG 
TEATRPTAMSKSLKKKSHWTSKVHESVIGRN 
PEGQLGFELKGGAEN GQFP YLGE VKPGKVA Y 
ESG SKLV SEELIXE VNETP VAGLTERDVLA VI 
KHCKDPLRLKCVKQGESSGLLSVLPGGGTAR 
GAGQ 


1291 


2641 


A 


10116 


128 


591 


RTIRETERRSALSCSVLKSEPLPGLQPQASQQR 

RRRLPGRRQVQVQEGGGSGLRAWVLAMASV 

USSGRGSGGI^SQIXCKSKRRRRRRSKRKDK 

VSILSTFLAPFKHLSPGrTNTEDDDTLSTSSAE 

VKENRNVGNLAARPPPSGDRARGGATR 


1292 


2642 


A 


10121 


1 


749 


QRRRFRAGLWGGHGLTDGLRRNGGCGCSAR 

VPRVGERLRGHRCPDPLCLLLDMLFLSFHAG 

SWESWCCCCLIPADRPWDRGQHWQLEMADT 

RSVHETRFEAAVKVIQSLPKNGSFQPTNEMM 

LKTYSFYKQATEGPCKLSRPGFWDPIGRYKW 

DAWSSLGDMTKEEAMIAYVEEMKKIIETMP 

MTEKVEELLRVIGPFYEIVEDKKSGRS SDITSD 
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LGNVLTSTPNAKTVNGKAESSDSGAESEEEE 
AC 


1293 


2643 


A 


10124 


2 


989 


PUMSLVRVVEFVAASSAQKTPSRLENYYMVC 

KADEKFNQLVHFLRNHKQEKHLVFFRYSSGL 

CGRGIRDS ARMCSTCACVEYY GKALEVL VK 

GVKIMCIHGKMKYKKNKIFMEFRKLQSGILV 

CTDVMARGIDIPEVNWVLQVDPPSNASAFVH 

RCGRTAIUGHGGSALVHXPMEESYINFLAIN 

QKCPLQEMKPQRNTADLLPKLKSMALADRA 

VreKGMKAFVSYVQAYAKHECNLIFRLKDL 

DFASLARGFALLRMPKMPELRGKQFPDFVPV 

DVNTDTIPFKDKIREKQRQKLLEQQRREKTEN 

EGRRKFKNKAWSKQKAKKK 


1294 


2644 


A 


10129 


91 


1042 


VTMYKJXIESTGDYFLLCDAEGPWGIILESLA 

ILGIVVTIUXIJVELJTJ^ 

LLFLL S VLGLFGL AF AHIELNQQTAPVRYFLF 

GVLFAl^SCLLAHASNLVKLVRGCVSFSWT 

TTLCIAIGCSLLQIILATEYVTLIMTRGMMFVN 

MTPCQLNVDFVVLLVYVLFLMALTFFVSKAT 

FCGPCENWKQHGRLDTTVLFSIIIWVVWISML 

LRGNPQFQRQPQWDDPVVCIALVTNAWVFL 

LLYIVPELCELYRSCRQECPLQGNACPVTAYQ 

HSFQVENQELSRDKWKVLLNSDFLSHSGA 1 


1295 


2645 


A 


10133 


376 


518 


RPRVVTHNSQWCFLPQDHPGWLPGQSGAPG 
GRG APRQEGPGS S WRQ V 


1296 


2646 


A 


10135 


3 


551 


EWSLDPFMGIMSGQVGDLSPSQEKSLAQFRE 
N1QDVLSALPNPDDYFLLRWLQARSFDLQKS 
EDMliUCHMEFRKQQDLANILAWQPPEVVRL 
YNANGICGHDGEGSPVWYHIVGSQDPKGLLL 
SASKQELLRDSFRSCELLLRECELQSQKLGKR 
VEKJIAIFGLEGLGLRDLWKPGIELLQE 


1297 


2647 


A 


10138 


48 


407 


MVSSCCGSVCSDQGCGQDLOJETCERPSCCE 
TTCCRTTCCRPSCCVSSCCRPQCCQSVCCQPT 
CSRPSCCQTTCCRTTCYRPSCCVSSCCRPQCC 
QPVCCQPTCCRPSCCETTCCHPXCC 


1298 


2648 


A 


10156 


94 


453 


GGNRKSAEMFSQVPRTPASGCYYLNSMTPEG 
QEMYIJtf^QTTRRSPYRMSRILARHQLVTrCI 
QQEIEAKEACDWLRAAGFPQYAQLYEDSQFP 
imVAVKNDHDFLEKDLGEPLCRRLNT 


1299 


2649 


A 


10161 


1 


393 


PRFSELVIK3RGRVSARFGGSPSKAATVRSQPT 
ASAQLENMEEAPKRVSLALQLPEHGSKDIGN 
VPGNCSENPCQNGGTCVPGADAHSCDCGPGF 
KGRRCELACIKVSRPCTiaFSETKArTVWEGG 
VCHHV 


1300 


2650 


A 


10162 


98 


391 


AKIASLERIMPANYTCTRPDGDNTDFRYFIYA 
VTYTGILGPGLIGNILALWVFYGYMKETKRA 
VIFMINLAIADLLQVLSLPLRIFYYLKHDWPF 
VPV 


1301 


2651 


A 


10165 


1 


7545 


PGIRVGITSQTGL SSNLQENCSKLAFISSHGTE 

KQLQCMPMEGRGRASSSISDLQGKGFEKGTG 

EKHVPGVGSARHSPQASAGGSPWQRGKAQT 

RWLGKPDPGRKRRRGSPQEEGGLRVSAAAR 

LLCSGANRCKVLVRQNSTPNTQQPAVHPSTP 

PSRPLPQAGRCLVAPUUWDWVAAKTLAKA 

LRAPGKPWRLAAPSPLGDLGAPGLPGPSTAP 

RTLSVEEPGVECNQLCLYADVTDPVLCLGQK 

DPGVEGKHCEKEKISSSKELKm^HAKSEPSKP 

ARRLSESLHWDENKNESKIEREHKRRTSTPV 

IMEGVQEETDTRDVKRQVERSElCreEPQKQ 
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KSTLKNEKHLKKDDSETPHLKSLIJCKEVKSS 

KEKPEREKTPSEDKL S VKHKYKGDCMHKTG 

DETELHSSEKGUCVEEN1QKQSQQTKLSSDDK 

TERK5KHRNERKLSVLGKDGKPVSEYHKTDE 

NVRKENNKKERRLSAEFCTKAEHKSRRSSDSK 

IQKDSLGSKQHGITLQRRSESYSEDKCDMDST 

NMDSNLKPEEWHKEKRRTKSLLEEKLVLKS 

KSKTQGKQVKWETBLQEGATKQATTPKPD 

KEKNTEENDSEKQRKSKVEDKPFEETGVEPV 

LETASSSAHSTQKDSSHRAKLPLAKEKYKSD 

KDSTSTRLERKLSDGHK^RSUOfSSKDIKKKD 

ENKSDDKDGKEVDSSHEKARGNSSLMEKKL 

SRJU>CENRRGSLSQEMAKGEEKLAANTLSTP 

SGSSLQRPKKSGDMTLIPEQEPMEIDSEPGVE 

NVFE V SKTQDNRNNNSHQDIDSENMKQKTS 

ATVQKDELRTCTADSKATAPAYKPGRGTGV 

NSN SEKHADHRSTLTKKMHIQSAV SKMNPGE 

KEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPS 

LSSVTVVPLRESYDPDVIPLFDKRTVLEGSTA 

STSPADHSALPNQSLTVRESEVLKTSDSKEGG 

EGFTVDTPAKASITSICRHIPEAHQATLLDGKQ 

GK\OMPLGSKLTGVIVENENITKEGGLVDMA 

1CKENDLNAEPN1JCQT1KATVENGKKDGIAVD 

HWGLNTEKYAETVKIJCHKRSPGKVKDISID 

VERRNENSEVDTSAGSGSAPSVLHQRNGQTE 

DVATGPRRAEKTSVATSTEGKDKDVTLSPVK 

AGPATTTSSETRQSEVALPCTSrEADEGLDGT 

HSRNNPLHVGAEASECTVFAAAEEGGAWTE 

GFAESETFLTSTKEGESGECAVAESEDRAADL 

1A VHA VKIEANVNSVVTEEKDD A VTS AG SEE 

KCDGSLSRDSErVEGTITFISEVESDGAVTSAG 

TEIRAGSIS SEEVDGSQGNMMRMGPKKETEG 

TVTCTGAEGRSDNFVICSVTGAGPREERMVT 

GAGWLGDNDAPPGTSASQEGDGSVNDGTE 

GESAVTSTGITEDGEGPASCTGSEDSSEGFAIS 

SESEENGESAMDSTVAKEGTNVPLVAAGPCD 

DEGIVTSTGAKEEDEEGEDWTSTGRGNEIGH 

ASTCTGLGEESEGVLICESAEGDSQIGTVVEH 

VEAEAGAAIMNANENmT)SMSGTEKGSKDT 

DICSSAKGIVESSVTSAVSGKDEVTPVPGGCE 

GPMTSAASDQSDSQLEKVEDTTISTGLVGGS 

YDVLVSGEVPECEVAHTSPSEKEDEDHTSVE 

NEECDGLMATTASGDITNQNSLAGGKNQGK 

VLIISTSTTNDYTPQVSAITDVEGGLSDALRTE 

ENMEGTRVTTEEFEAPMPSAVSGDDSQLTAS 

RS EEKDEC AMISTSIGEEFELPIS S ATTIKC AES 

LQPVAAAVEERATGPVUSTADFEGPMPSAPP 

EAESPLASTSKEEKDECALISTSIAEECEASVS 

GVVVESENERAGTVMEEKDGSGIISTSSVEDC 

EGPVSSAVPQEEGDPSVTPAEEMGDTAMISTS 

TSEGCEAVMIGAVLQDEDRLTTTRVEDLSDA 

AUSTSTAECMPISASIDRHEENQLTADNPEGN 

GDLSATEVSKHKVPMPSUAENNCRCPGPVR 

GGKEPGPVLAVSTEEGHNGPSVHKPSAGQGH 

PSAVCAEKEEKHGKECPEIGPFAGRGQKESTL 

HLINAEEKNVLLNSLQKEDKSPETGTAGGSST 

ASYSAGRGLEGNANSPAHLRGPEQTSGQTAK 

DSSVSSIRYLAAVNTGAIKADDMPPVQGTVA 

EHSFLPAEQQG SEDNLKTSTTKCTTOQESKIAP 
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nucleotide insertion 














SHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVS 

SEENVCDIGNEESPLNVLGOLKLKANLKMEA 

YVPSEEEKNGECLAPPESLCGGKPSGIAELQRE 

PLLVNESLNVENSGFRTNEEIHSESYNKGEISS 

GRKDNAEAISGHSVEADPKEVEEEERHMPKR 

KRKQHYLSSEDEPDDNPDVLDSRIETAQRQC 

PETEPHATKEEKSRDLEELPKTSSETN STTSRV 

MEEKDEYSSSETTGEKPEQNDDDTIKSQE 


1302 


2652 


A 


10167 


321 


842 


EPSLFPFLRPSPARPPPRPPAPFPSPELAGPEPH 

FVFYFFLSYVHPPKELAKYEYMEEQVILTEKG 

NSTVAGRGTSVRCLSPSPRPLPPLLPLLADLLE 

DGFGEHPFYHCLVAEVPKEHWTPEGNPSPFP 

EARETKCYVRSSVGCVEPLTTQAEVTENLDR 

KNSQQVFKLLKKK 


1303 


2653 


A 


10171 


206 


429 


NMILLKKRRLLINSLGEGTINGLLDELLETNV 
LSQEDTEIVKCENVTV1DKARDLLDSVIRKGA 
RACE1CITYI 


1304 


2654 


A 


10184 


970 


1524 


LCTLSPGISGTAG SCLTTEPGTELGTSFAQNGF 
YHEAWLFTQALKLNPQDHRLFGNRSFCHER 
LGQPAWALADAQVALTLRPGWPRGLFRLGK 
ALMGLQRFREAAAVFQETLRGGSQPDAAREL 
RSCLLHLTLQGQRGGICAPPLSPGALQPLPHA 
ELAPSGLPSLRCPRSTALRSPGLSPLLH 


1305 


2655 


A 


10194 


2 


394 


TDLLGRRFRVDGAAMAACEGRRSGALGSSQ 

SDFLTPPVGGAPWAVATTVVMYPPPPPPPHR 

DFISVTLSFGESYDNSKSWRRRSCWRKWKQL 

SRLQRNMILFLLAFLLFCGLLFYINLADHWKG 

IRNTCT 


1306 


2656 


A 


10195 


1 


410 


JGPGSTISLEGPLSKWTNVMKGWQYRWFVLDY 
NAGLL^YYTSKDKMMRGSRRGCVRLRGA\a 
GXDDEDDSTFTITVDQKFFHFQARDADEREK 
WIHALEETILRHTLQLQVRVFTWFPDS SLVGA 
FFFWLVSGFFFK 


1307 


2657 


A 


10205 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAM 
DSVPLISPLDISQLQPPLPDQWIKTQTEYQLS 
SPDQQNYTKSR 


1308 


2658 


A 


10214 


2 


453 


ECGGIRQPGPGPPPALASAPAATMNRVGGSPS 
AAANYLLCTNCRKVLRKDKRIRVSQPLTRGP 
SAFEPEKEWQANTVDERTNFLVEEYSTSGRL 
DNITQVMSLHTQYLESFLRSQFYMLRMDGPL 
PLPYRHYIAIMAAARHQCSYLINM 


1309 


2659 


A 


10233 


45 


421 


RGWPEQQSTGRPRDVARQPRCQKEEGRRLRP 

RALESRTFQGSERSRWGPPLESTKENVQCGH 

RPAFPNSSWLPFHERLQVQNGECPWQVSIQM 

SRKHLCGGSILHWWWVLTAAHCFRRTLLDM 

AV 


1310 


2660 


A 


10241 


243 


442 


AFQLFNAKCESAFLSKRNPLQRNWTVLYRRK 
HKKGQSAEIQKKRTRRAFKFQRAITGASLADI 
MAK 


1311 


2661 


A 


10261 : 


751 


176 


LPGADYGGGHLSLRLFHLLLTSAAWVPDESQ 

VTLNSAICVLSTVUMEFPDLX3KHCSEKTCKQ 

LDFLPVKCDACKQDFCKDHFPYAAHKCPFAF 

QKDVHVPVCPLCNTPIPVKKGQIPDVVVGDHI 

DRDCDSHPGKKKEKIFTYRCSKEGCKKKEML 

QMVCAQCHGNFCIQHRHPLDHSCRHGSRPTI 

KAG 


1312 


2662 


A 


10270 


3 


669 


STSSDEG SPSASTPMINKTGFKFSAEKP VIEVP 
SMTOJ>KKDGEQAKAlJEKVRKFRAHVEDSD 
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LIYKLYVVQTVIKTAKFIFILCYTANFVNAISF 
EHVCKPKVEHLIGYEVFECTHNMAYMLKKL 
LIS YISnCVY GFICLYTU^WUTUPLKEYSFEKV 
REESSFSDIPDVKNDFAFIXHMVDQYDQLYS 
K31FGVFLSEVSENKLRE1SLNHEWTFEKL 


1313 


2663 


A 


10287 


1221 


266 


GAHRVLSPAQGAQPRLRSAASVEVSMVGQR 

VLLLVAFLLSGVLLSEAAKILTISTLGGSHYLL 

LDRVSQILQEHGHNVTMLHQSGKFLEPDIKEE 

EKSYQVIRWFSPEDHQKRIKKHFDSYIETALD 

GRKESEALVKLMEIFGTQCSYLLSRXD1MDSL 

KNENYDLVFVEAFDFCSFLL^KLVKyFVAIL 

PTTFG SLDFGLPSPLSYVPVFPSLLTDHMDFW 

GRVKNFLMFFSFSRSQWDMQSTFDNTIKEHF 

PEGSRPVLSHLLLKAELWFVNSDCAFDFARPL 

IJNTVYIGGLMEKPIKPVPQVSEPSAFSLGFT 


1314 


2664 


A 


10288 


536 


1890 


NVQLAKFS STL VFFFSCDADPS ALAK YVLAL 

VKKDKSEKELKALCIDQLDVFLQKETQIFVEIC 

IJT^AVmXSYLPPPEQPSSGSLKVEFFPPQEK 

DIKKEEITKEEEREKKFSRRLNHSPPQSSSRYR 

ENRSRDERKKDDRSRKRDYDRNPPRRDSYRD 

RYNRRRGRSRSYSRSRSRSWSKERLRERDRD 

RSRTRSRSRTRSRERDLVKPKYDLDRTDPLEN 

NYTPVSSVPSISSGHYPVPTLSSTITVLM>THHG 

NKTTESWSEFHEIX^VDHNSYVRPPMPKKRC 

RDYDEKGFCMRGDMCPFDHGSDPWVEDVN 

LPGMQPFPAQPPWEGPPPPGLPPPPPILTPPPV 

NLRPPVPPPGPLPPSLPPVTGPPPPLPPLQPSG 

MDAPPNSATSSVPTVVTTGIHHQPPPAPPSLFT 

ADTYDTDGYNPEAPSrTNTSRPMYRHRVHPR 

AKJLG 


1315 


2665 


A 


10293 


447 


1331 


SHPLLSCPEKVSAKLRAAAEAAAEERRTRGA 

GSRGICAGLRSVAPGPEPLKQEEGRREWGSSI 

GTPSPCGSAQAAAAAAAEEATEKIPALRPALL 

WAIJLALWLCCATTAHALQCRDGYEPCVNEG 

MCVTYHNGTGYCKCPEGFLGEYCQHRDPCE 

KNRCQNGGTCVAQAMLGKATCRCASGFTGE 

DCQYSTSHPCFVSRPCLNGGTCHMLSRDTYE 

CTCQVGFTGRNPKCPGGNLNYQFNGnWYS 

GGSVPPSGTKTSKPAEHNAMGTGSKNFASGT 

LWVMVSGATSTSTSTL 


1316 


2666 


A 


10294 


118 


572 


SLSMESNHKSGDGLSGTQKEAALRALVQRTG 
YSLVQENGQRKYGGPPPGWDAAPPERGCEIFI 
GKLPRDLFEDELIPLCEKI GKIYEMRMMMDF 
NGNNRGYAFVTFSNKVEAKNADCQLNNYEIR 
NGRLLGVCASVDNCRLFVGGIPKTKK 


1317 


2667 


A 


10301 


158 


1956 


LLKSCGVLLSGVCIPCEGKGPT\0,VIQTAVPQ 

DRPTKSSMRSAAKPWNPAIRAGGHGPDRVRP 

LPAASSGMKSSKSSTSLAFESRLSRLKRASSE 

DTLNKPGSTAASGWRLKKTATAGAISELTES 

RLRS GTG AFTTTKRTGIPAPREFS VTVSRERSV 

PRGPSTNPRK^VSSPTSSNm'PTKHLRTPSTKP 

KQENEGGEKAALESQVRELLAEAKAKDSEIN 

RUISELKKYKEKRTLNAEGTDALGPNVDGTS 

VSPGDTBPMmAl^EKNKOTQKELSDLEEENR 

VLKEKLIYLEHSPNSEGAASHTGDSSCPTSITQ 

ESSFGSPTGN QLSSDIDEYKKNIHGNALRTSG 

SSSSDVTKASLSPDASDFEHITAETPSRPLSSTS 

NPFKSSKCSTAGSSPNSVSELSLASLTEKIQKM 

EENHHSTAEELQATLQELSDQQQMVQELTAE 
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nucleotide insertion 














NEKLVDEKTILETSFHQHRERAEQLSQENEia 
MNIXQERVKNEEPTTQEGKIIELEQKCTGILE 
QGRFEREKLLNIQQQLTCSLRKVEEENQGAJL 
EMIKRLKEENEKlJ4EFLEl-£RHNN>rMNdAKTL 
EECRVTLEGLKMENG SLKSHLQG 


1318 


2668 


A 


10303 


333 


879 


GECFIMAAVVQQNDLVFEFASNVMEDERQL 

GDPAJFPAVIVEHVPGADILKSYAGLACVEEP 

NDMITESSLDVAEEEIIDDDDDDITLTVEASCH 

DQDEl IE I "IE AAEALLNMDSPGPMLDEKRJNN 

NIFSSPEDDMWAPVTHVSVTLDGIPEVMETQ 

QVQEKYADSPGASSPEQPKRKKK 


1319 


2669 


A 


10322 


169 


654 


MEVRMSGSVAVTRAIAVPGLLLLLIIATALSL 

LIG AKSLP AS WLEAFSGTCQ SADCTTVLD AR 

LPRTLAGLI^GGALGLAGALMQTLTRNPLAD 

PGLLGVNAGASFATVLGAALFGYSSAQEQLA 

MAFAGALVASLIVAFTGSQGGGQLSPVRLTL 

AGVXL 


1320 


2670 


A 


10323 


441 


2 


KMNQVAWIGGGQTLGAFLCHGLAAEGYRV 

AWDIQSDKAANVAQEINAEYGESMAYGFG 

ADATSEQSVLALSRGVDEIFGRVDLLVYSAGI 

AKAAFISDFQLGDFDRSLQVNLVGYFLCARE 

FSRLMIRDGIQGRnQINSKSDE 


1321 


2671 


A 


10332 


1 


453 


RHRTAGPGSTISSRTDSASAPAARAMPCEYTY 

AKLTSDCSRPSLQWYTRAQSKMRRPRLLL1CD 

IliCCTIXVFGVRILYILKLNYTrEECDMKNMH 

YVDPDHVKRAQKYAQQVLQKESPPKFAKTS 

MALLFEHRYSVDLLPFVQKAPTDSEA 


1322 


2672 


A 


10333 


25 


423 


EPSNGPVVYSALGNEDDEILLLGKDI1GTFAAS 

ERKMRAHQVLTFLXLFVITSGASENASTSRGC 

GLDLLPQNVYLCDLDAIWGIVVEAVAGAGA 

LITL1XMLILLGRLPFIKEKEKKSPAVLHFLFL 

LGTLG 


1323 


2673 


A 


10334 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAH 
QVLTrXLLFVTTSVASENASTSRGCGLDLLPQ 
YVSLCDLDAIWGIVVEAAAGAGALITLLLMLI 
LLVRLPFFKEKEKKSPVGLHFLFLLGTLGP 


1324 


2674 


A 


10336 


1 


932 


ERUTPCMQSKIYSYMSPNKCSGMRFPLQEE 

NS\mfflOEVKCQGKPLAGIYRKREEBOWAGN 

AVRSAMKSEEQKKDARKGPLVPFPNQKSEA 

AEPPKTPPSSCDSTNAAIAKQALKKPIKGKQA 

PRKKAQGKTQQNRKLTDFYPVRRSSRKSKAE 

LQSEERKRIDELIESGKEEGMKIDLIDGKGRG 

VIATKQFSRGDFV\ r EYHGDLIEITDAKKREAL 

YAQDPSTGCYMYYFQYLSKTYCVDATRETN 

RLGRLINHSKCGNCQTKLHDIDGVPHLILIAS 

RDIAAGEELLYDYGDRSKASIEAHPWLKH 


1325 


2675 


A 


10338 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWL 

RGVTATFGRPAEWPGYLSHLCGRSAAMDLG 

PMRKSYRGDREAFEETHLTSLDPVKQFAAWF 

EEAVQCPDIGEANAMCLATCTRDGKPSARML 

LLKGFGKDGFRFFTNFESRKGKELDSNPFASL 

VFYWEPLNRQVRVEGPVKKLPEEEAECYFHS 

RPK5SQ1GAWSHQSSVTPDREYLRKKNEELE 

QLYQDQEVPKPKSWGGYVLYPQVMEFWQG 

QTNRLHDR1YFRRGLPTGDSPLGPMTIIR.GEE 

DWLYERLAP 


1326 


2676 


A 


10344 


2 


984 


ARAAAHCGICRLVR\ATVVRKJ<RSVMGIQTSPV 
LLASLGVGLVTLLGLAVGSYLVRRSRRPQVT 
LLDF^KYLLRLLDKTTVSHNTKRFRFALPTA 
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Y=Tyrosinc, X=Unknown, *=Stop codon, 
possible nucleotide deletion, ^possible 
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HHTLGLPVGKHm^TRIDGSLVIRPYTPVTSD 

EDQG YVDLVCCVYLKGVHPKFPEGGKMSQY 

LDSLKVGDWEFRGPSGLLTYTGKGHFNIQP 

NKKSPPEPRVAKKIXjML^GGTXjnTMIXJLIRA 

ILKVPEDPTX^CHXFANQTEKDIILREDLEELQ 

ARYPNRFKLWFTLDHPPKDWAYSKGFVTAD 

MIREHLPAPGDDVLVLLCGPPPMVQLACHPN 

LDKLGYSQKMRFTY 


1327 


2677 


A 


10345 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRR 

RYHRLSDM SMLAERRRKQKW A VDPQNTA W 

SNDDSKFGQRMLEKMGWSKGKGLGAQEQG 

ATOHTKVQVKNNHLGLGATINNEDKWIAHQ 

DDFNQLLAELNTCTCKJETTDSSDKKEKKSFS 

LEEKSKISKNRVHYMKFTKGKDI^SRSKTDL 

DCIFGKRQSKKTPEGDASPSTPEENETTTTSAF 

TIQEYFAKRMAALKNKPQVPVPGSDISETQVE 

WCRGKKRNKEATGKDVESYLQPKAKRHTEG 

KPERAEAQERVAKKKSAPAEEQLRGPCWDQ 

S SKAS AQDAGDHVQPA 


1328 


2678 


A 


10346 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGI 
CRMAFNGCCPDCKVPGDDCPLVWGQCSHCF 
HMHCILKWLHAQQVQQHCPMCRQEWKFKE 


1329 


2679 


A 


10351 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFL 

SMYLVTVU5NLLUIATISDSHLHTPMYITLSN 

LSFADICVTSTTIPKAdLMMQTQNKVrrYIACL 

MQMYFFILFAGFENFLLSVMAYDRFVAICHP 

LHYMVIMNPHLCGLLVLASWTMSALYSLLQI 

LMWRLSFCTALEIPHFFCELNQVIQLACSDSF 

LNHMVIYFTVAJLLGGGPLTGILYSYSKIISSIH 

AISSAQGKYKAFSTCASHLSWSLFYGAILGV 

YLSSAATRNSHSSATASVMYTVVTPMLNPFI 

YSUINKDIKRALGIHLLWGTMKGQFFKKCP 


1330 


2680 


A 


10352 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERV 

TEHGTPKPFRKFDSVAFGESQSEDEQFENDLE 

TDPPNWQQLVSREVLLGLKPCEIKRQEVINEL 

FYIEJRAHVRTliCVlJDQVFYQRVSREGILSPSE 

LRKIFSNLEDILQIJnGl^IEQMKAVRKKNErs 

VTOQIGEDLLTWFSGPGEEKLKHAAATFCSNQ 

PFALEMIKSRQKKDSRFQTFVQDAESNPLCRR 

LQUCDI1PTQMQRLTKYPLLLDNIATYTEWPT 

EREKVKKAADHCRQILNYVNQAVKEAENKQ 

RLEDYQRRLDTSSLKLSEYPNVEELRI^LDLTK 

RKMIHEGPLVWKVNRDKTIDLYTLLLEDILV 

LLQKQDDRLVLRCHSKILASTADSKHTFSPV1 

KLSTVLVRQVATDNKALFVISMSDNGAQIYE 

LVAQTVSEKTVWQDUCRMAASVKEQSTKPI 

PLPQSTPGEGDNDEEDPSKLKEEQHGISVTGL 

QSPDRDLGLESTLISSKPQSHSLSTSGKSEVRD 

LFVAERQFAKEQH1DGTLKEVGEDYQIAJPDS 

HLPVSEERWALDALRNLGLLKQLLVQQLGLT 

EKSVQEDWQHFPRYRTASQGPQTDSVIQNSE 

NIKAYHSGEGHMPFRTGTGDIATCYSPRTSTE 

SFAPRDSVGIAPQDSQASNELVMDHMIMTPE 

MPTMEPEGGLDDSGEHFFDAREAHSDENPSE 

GDGA VNKEEKD VNLRIS GNYLILDG YDP VQE 

SSTDEE V AS SLTLQPMTGIPAVESTHQQQHSP 

QNTHSDGAISPFTPEFLVQQRWGAMEYSCFEI 

QSPSSCADSQSQIMEYIHKIEADLEHLKKVEE 

SYTILCQRLAGSALTDKHSDKS 
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SEQ ID 


Met 


SEQ 


Predicted 


Predicted end ■ 


* Amino acid sequence (A=Alaninc OCysteine, 


NO: of 


NO: of 


hod 


ID NO: 


beginning 


nucleotide 


D=Aspartic Acid, E=Glutamtc Acid, 


nucl- 


peptide 




in 


nucleotide 


location 


FHPhenylalanine, G=Glycine, H=Histidine, 


eotide 


seq- 




USSN 


location 


corresponding 


I=Iso!eucine, K=Lysine, L=Leudne, 


seq- 


uence 




09/496 


conespondi 


to last amino 


M=Methionine, N=Asparagine, P=ProIine, 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 


acid residue 
of peptide 
sequence 


QKjlutamine, R-Arginine, S=Serine, 
T«Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, V=possible 
nucleotide insertion 


133! 


2681 


A 


10353 




2100 


AVEFAJEGALTMAPWPELGDAQPNPDKYLEG 

AAGQQPTAPDKSKETNKTDNTEAPVTICIELLP 

SYSTATLIDEPTEVDDPWNLPTLQDSGIKWSE 

RDTKGKILCFFQGIGRLILLLGFLYFFVCSLDIL 

SSAFQLVGGKMAGQFFSNSSIMSNPLLGLVIG 

VLVTVLVQSSSTSTSrVVSMVSSSLLTVRAAIP 

DMGANIGTSITNTrVALMQVGDIlSEFRRAFA 

GATVHDFFNWLSVLVLLPVEVATHYLEIITQL 

IVESFHFKNGEDAPDLLKVTTKPFTKLIVQLDK 

KV1SQ1AMNDEKAKNKSLVKIWCKTFTNKTQ 

INVTWSTANCTSPSLCN^TDGIQNWTMKWr 

YKEN1AKCQHIFVNFHLPDLAVGTILIJLSLLV 

1XGOJMIVKILGSVLKGQVATVIKKTINTDFP 

FPFAWLTGYLAILVGAGMTFIVQSSSVFTSAL 

TPLIGIGVTTIERAYPLTLGSMGTTTTAILAAL 

ASPGNALRSSLQ1ALCHFFFNISGELLWYP1PFT 

RLPIRMAKGLGNISAKYRWFAVFYUIFFFLIP 

LTVFGLSLAGWRVLVGVGVPWFIULVLCLR 

LLQSRCPRV1J»KK1^NW>^PLWMRSUCPW 

DAWSKFTGCFQMRCCCCCRVCCRACCLLC 

GCPKCCRCSKCCEDLEEAQEGQDVPVKAPET 

FDNITISREAQGEVPASDSKTECTAJL 


1332 


2682 


A 


10354 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPR 

GSQGKLRRVLVPMSVKPSWGPGPSEGVTAVP 

TSDLGEIHNWTELLDLFNHTLSECHVELSQST 

KRWLFALYLAMFWGLVENLLVICVNWRG 

SGRAGLMNLYILNMAIADLGrVLSLPVWMLE 

VTLDYTWLWGSFSCRFTHYFYFVNMYSSIFF 

LVCLSVDRYVTLTSASPSWQRYQHRVRRAM 

CAGIWVLSAIIPLPEWHIQLVEGPEPMCLFM 

APFETYSTWALAVALSTmGFLLPFPLITVFN 

VLTACRLRQPGQPKSRRHCLLLCAYVAVFV 

MCWLPYHVTLLLLTLHGTHISLHCHLVHLLY 

FFYDVIDCFSMLHCVINPILYNFLSPHFRGRLL 

NAWHYLPKDQTKAGTCASSSSCSTQHSmT 

KGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


1333 


2683 


A 


10358 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQND 

LMGTAEDFADQFLRVTKQYLPHVARXXXIST 

FLEDGIRMWFQWSEQRDYIDTTWNCGYLLA 

SSFVFLNLLGQLTGCVLVLSRNFVQYACFGLF 

GIIALQTIAYSrLWDLKFLMRNLALGGGLLLL 

LAESRSEGKSMFAGVPTMRESSPKQYMQLGG 

RVLLVUv^MTLJU^DAS}TSIVQ>m^GTAIJvn 

LVAIGFKTKLAALTLVVWLFAINVYFNAFWT 

IPVYKPMHDFLKYDFFQTMSVIGGLLLWAL 

GPGGVSMDEKKKEW 


1334 


2684 


A 


10367 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFP 

ELPLPHVPGQESAKRRSARRFLIMSELTKELM 

ELVWGTKSSPGLSDTIFCRWTQGFVFSESEGS 

ALEQFEGGPCA\0APVQAF1XKKLLFSSEKSS 

WRDCSQEEQKELLCHTLCDILESACCDHSGS 

YCLVSWLRGKTTEETASISGSPAESSCQVEHS 

SALAVEELGFERFHALIQKRSFRSLPELKDAV 

LDQYSMWGNKFGVLLFLYSV1XTKGIENTKN 

EIEDASEPLIDPVYGHGSQSUNLLLTGHAVSN 

VWDGDRECSGMKIXGIHEQAAVGFLTLMEA 

LRYCKVGSYLKISKIPYLDCLASETHLTVFFA 

KDMALVAPEAPSEQARRVFQTYDPEDNGFIP 














DSUJED\avlKAlJ)LVSDPEYI^aMK^^IaDPEG 
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SEQ ID 
NU. 01 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: oi 
peptide 
seq- 
uence 


Met 
nod 


SEQ 
ID NO: 
in 

USSN 

no /A OA 

914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=AJaninc OCysteine, 
D=Aspartic Acid, E=Ghitamic Acid, 
F=Phenylalaninc, OGrycine, H=Histidine, , 
Msoleucine, K=Lysine. L=Leucine, 
M==Methiorune 3 N=Asparagine, P=Prohne, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/-possible nucleotide deletion, V=possiblc 
nucleotide insertion 














LGIIUXjPFLQEFFPDQGSSGPESFTVYHYNGL 
KQSNYNEKVMYVEGTAWMGFEDPMLQTD 
DTPIKRCLQ7XWPYIELLVVTTDRSPSLN 


1335 


2685 


A 


10375 


82 


2929 


TRTKJUU.GREKAMASPPRGWGCGELLLPFML 

LGTLCEPGSGQIRYSMPEELDKGSFVGNIAKD 

LGLEPQELAERGVRIVSRGRTQLFALNPRSGS 

LVTAGRIDREEU2AQSPLCVVNTNILVENKM 

KIYGVEVEITOINDNFPRFRDEELKVKVNENA 

AAGTRLVLPFARDADVGVNSLRSYQLSSNLH 

FSLDWSGTDGQKYPELVLEQPLDREKETVH 

DIXLTALDGGDPVLSGTTHIRVTVLDANDNA 

PLFIPSEYSVSVPENIPVGTRLLMLTATDPDE 

GENGKLTYSFRNEEEKISETFQLDSNXGEISTL 

QSLDYEESRPYLMEWAQDGGALVASAKW 

VTVQDVNDNAPEVILTSLTSSISEDCLPGT\^IA 

LFSVHDGDSGENGEIACSIPRNLPFKLEKSVD 

NYYHIXTTRDLDREETSDYNITLTVMDHGTP 

PLSTESHIPLKVADVKDNPPNFPQASYSTSVT 

ENNPRGVSIFSVTAHDPDSGDNARVTYSLAE 

DTFQGAPLSSYVSINSDTGVLYALRSFDYEQL 

RDLQLWVTASDSGNPPLSSNVSLSLFVLDQN 

DNTPEELYPALPTDG STG VEL APRS AEPG YL V 

TKWAVDKDSGQNAWLSYRLLKASEPGLFA 

VGLHTGEVRTARALLDRDALKQSL WAVED 

HGQPPLSATFTVTVAVADRIPD1LADLGSIKTP 

IDPEDLDLTL YL VV A V AA V S C VFLAFVTVLL V 

LRLRRWHKSRLLQAEGSRLAGVPASHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNY 

ADTLLSEESCEKSEPLLMSDKVDANKEERRV 

QQAPPNTDWRFSQAQRPGTSGSQNGDDTGT 

WPNNQFDTEMLQAMILAS ASEAADG SSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYR 

QNVYIPGSNATVTNAAGKRDGKAPAGGNGN 

KKKSGKKEKK 


1336 


2686 


A 


10379 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEK 
LAKLQAQVRIGGKGTARRKKKVVHRTATAD 
DKKLQSSLKXLAVNN1AGIEEVNMIKDDGTVI 
HFNNPKVQASLSANTFAITGHAEAKPITEMLP 
GILSQLGADSLTSLRKLAEQFPRQVLDSKAPK 
PEDIDEEDDDVPDLVENFDEASKNEAN 


1337 


2687 


A 


10380 


1 


1263 


IPGSTISWSPAAARGLSVCRCCRLHPASAMDL 

FGDLPEPERSPRPAAGKEAQKGPLLFDDLPPA 

SSTDSGSGGPLLFDDLPPASSGDSGSLATSISQ 

MVKTEGKGAKRKTSEEEKNGSEELVEKKVC 

KAS S VIFGLKG YV AERKGEREEMQD AHVILN 

DITEECRPPSSLITRVSYFAVFDGHGGIRASKF 

AAQNUiQNLIRKFPKGDVISVEKTVKROULD 

TFKHTDEEFLKQASSQKPAWKDGSTATCVLA 

VDNILYIANLGDSRAILCRYNEESQKHAALSL 

SKEHN1>TQYEERMRIQKAGGNVRDGRVLGV 

LEVSRSIGDGQYKRCGVTSVPDIRRCQLTPND 

Kr ILLACl/ULr K vr 1 rbtJK V Nr ILSCLEDEKI Q 

TREGKSAADARYEAACNRLANKAVQRGSAD 

NVTVMWRIGH 


1338 


2688 


A 


10385 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHG 

YPGrTEELLRSQLYPEVPPEEFRPFLAKMRGIL 

KSIASADMDFNQLEAFLTAQTKKQGGITSDQ 

AAV1SKPWKSHKTKIRESLMNQSRWNSGLRG 

LSWRVDGKSQSRHSAQIHTPVAHELELGKYG 

QESEFXCIJEFDEVKVNQILK'IXSEVEESISTI^IS 
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Amino acid sequence (A^Alanine OCysterne, 
D-Aspartic Acid, E-Glutamic Acid, 
F=PhenyiaJanine, G=Glycine, IWfisndine, 
Msolcucine, K=Lysine f L=Leucine, 
M=Methionine, N=Asparagine, P^Proline, 
Q=Glut2mine, R=Arginine, S=Serine, 
T=Threonine s V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possiblc 
nucleotide insertion 














QPN 


1339 


2689 


A 


10386 


50 


390 


LGAMAKHHPDLIFCRKQAGVA1GRLCEKCDG 
KCVICDSYVRPCTLVRICDECNYGSYQGRCVI 
CGGPGVSDAYYCKECTIQEKDRDGCPKIVNL 
GSSKTOLFYERKKYGFKKR 


1340 


2690 


A 


10388 


113 


3472 


SQUUCGASA1HSSPSRTDCUQMMD1YVCLK 

RPSWMVDNKRMRTASNFQWLLSTFILLYLM 

NQVNSQKKGAPHD1JCCVTNNLQVWNCSWK 

APSGTGRGTDYEVCIENRSRSCY QLEKTSDCIP 

ALSHGDYEITINSLHDFGSSTSKFrLNEQNVSL 

IPDTPEILNIJSADFSTSTLYIJCWNDRGSVFPHR 

SNVIWEIKVLRKESMEL\^VTHNTTLNGKD 

TLHHWSWASDMPLECAIHFVEIRCY1DNLHFS 

GLEEWSDWSPVKNISWDSQTKVFPQDKVIL 

VG SDITFCCVSQEK VLSALIGHTNCPLIHLDGE 

NVAKIRMSVSASSGTNVVFTTEDNTFGTV1F 

AGYPPDTPQQLNCETHDLKEIICSWNPGRVTA 

LVGPRATSYTLVESFSGKYVRLKRAEAPTOES 

YQLLFQMLFNQEIYNFTLNAHNPLGRSQSTIL 

VMTEKVYPHTPTSFKVKDINSTAVKLSWHLP 

GNFAKINFLCEiEIKKSNSVQEQRNVTIKGVE 

NSSYLVALDKLNPYTLYTFRIRCSTETFWKW 

SKWSNKKQHLTTEASPSKGPDTWREWSSDG 

KM.HYWKPLPINEANGKILSYNVSCSSDEETQ 

SLSEIPDPQHKAEIRLDKNDYIISWAKNSVGS 

SPPSKIASMEIPNDDLKIEQVVGMGKGILLTW 

HYDPNMTC1)YVIKWCNSSRSEPCLMDWRKV 

PSNSTETVIESDEFRPGIRYNFFLYGCRNQGY 

QLLRSMIGYIEELAPIVAPNFTVEDTSADSILV 

KWEDIPVEELRGFLRGYLFYFGKGERDTSKM 

RVLESGRSDIKVKNITDISQKTLRIADLQGKTS 

YHL VLRAYTIXjG VGPEKSMYVVTKEN S VGL 

IIAILIPVAVAVIVGVVTSILCYRKREWIKETFY 

PDCPNPENCKALQFQKSVCEGSSALKTLEMNP 

CTPNNVEVLETRSAFPKIEDTEIVSPVAERPEN 

RSDAKPENHVVESYCPPIEEEEIPNPAADETGG 

TAQVTYTDVQSMYQPQAKPEEEQENDPVGGA 

GYKPQMHLPINSTVEDIAAEEDLDKTAGYRP 

QANVNTWNLVSPDSPRSIDSNSEIVSFGSPCSI 

NSRQFLIPPKDEDSPKSNGGGWSFTNFFQNKP 

ND 


1341 


2691 


A 


10392 . 


1 


5057 


MLPPKHLS ATKPKKS WAPNL YELD SDLTKEP 

DVnGEGPTDSEFFHQRFRNLJYVEFVGPRKTL 

IKLRNGLClDWLQPETRTKEEnELLVLEQYLTlI 

PEKLKPWVRAKKPENCEKLVTLLENYKEMY 

QPEGESLHGVLWSAGLRCPLGLSASTLLTW 

SGLDNSLSWAAVGMSCVLWDIELHHDFLGV 

ATXSVSTHAQGDAAQGLGGTIVRMWARDSN 

LATG\OXDDrWSDVTSDDD>vnTORRESSPPH 

SVHSFSGDRDWDRRGRSRDTEPRDRWSHTR 

bTPRSRMPPRDLSLPVVAKTSFrMDREDDRDS 

RAYESRSQDAESYQNVTTOLAEDRXPHNTIQD 

NMENYRKIXSLGVQLAEDDGHSHMTQGHSS 

RSKRSAYPSTSRGLKTMPEAKKSTHRRGICED 

ESSHGVTMEKFTKDVSRSSKSGRARESSDRSQ 

RFPRMSDDNWKDISLNKRESVIQQRVYEGNA 

FRGGFRFNSTLVSRKRVLERKRRYHFDTDGK 

GSIHIX^KGCPRKKPFECGSEMRKAMSVSSLS 

SLSSPSFTESQPIDFGAMPYVCDECGRSFSVIS 

EFVEHQIMHTRENL YEYGESFIHSV AVSEVQK 
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seq- 
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to last amino 
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sequence 


Amino acid sequence (A*= Alanine C=Cystcinc, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=GIycine, H=Histidme, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagme, P=Proline, 
QKjlutamine, R-Argmine, S-Serine, 
T«Threonine, V-Valinc, W=Tryplophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














SQVGGKRFECKDCGETFNKSAALAEHRKIHA 
RGYLVECKNQECEEAFMPSPTFSELQKJYGK 
DKFYECRVCKETFLHSSALIEHQKIHFGDDKD 
NEREHERERERERGETFRPSPALNEFQKMYG 

kekmyeck vcgetflhs s slkehqkihtrgn 

pfenkgkvceetttpgqslkrrqktynkeklc 

dftdgrdafmqsselsehqkihsrknlfegr 

gyeksvihsgpftesqkshtitrplesdedeka 

ftissnpyenqkiptkenvyeaksyersvihsl 

asveaqkshsvagpskpkvmaeshqsfdain 

hqrvraggntsegreysrsvihslvaskpprs 

hngnelvesnekgessiyisdlndkrqkipar 

enpceggsknrnyedsviqsvfrakpqksvp 

gegsgefkkdgefsvpssnvreyqkarakkk 

yiehrsnetsvihslpfgeqitrprgmlyecq 

ecgecfahssdltehqkihdrekpsgsrnye 

wsvirslaptdpqtsyaqeqyakeqarnkck 

dfrqffatsedlntnqkiydqekshgeesqge 

ntdgeethseethgqetdedpviqgsdmedpq 

kddpddkiyecedcglgfvdltdltdhqkvh 

srkclvdsreythsvihthsiseyqrdytgeq 

lyecpkcgesfihssflfehqrjheqdqlysm 

kgctdgfiallpmkprrnraaernpalagsa 

ircijlcgqgfihssalnehmrlhreddlleqs 

qmaeeaiipglaltefqrsqteerlfecavcg 

esfvnpaeiadhvtvhknepyeygssythts 

flteplkgaipfyeckdcgksfihstvltkhke 

lhleeeeedeaaaaaaaaaqeveanvhvpq 

wlriqglnveaaepeveaaepeveaaepev 

eaaepngeaegpdgeaaepigeagqpngeae 

qpngdadepdgagiedpeeraeepegkaeepe 

gdadepdgvgiedpeegedqeiqveepyydc 

hectetftsstafsehlkthasmiifepanafg 

ecsgyieraststgganqadekyfkcdvcgq 

lfndhlslarhqnthtg j 


1342 


2692 


A 


10393 


2 


1350 


grprsssdnrnflreraglssaavqtrignsa 

asrrspaarppvpappalprgrpgtegstsls 

apavlvvavavvwwsavawamanyihv 

ppgspevpklnvtvqdqeehrcregalsllq 

hlrphwdpqevtlqlftdgitnkligcyvgn 

ttvledvvlvriygnktellvdrdeevksfrvl 

QAHGCAPQLYCTFNNGLCYEFIQGEALDPKH 

VCNPAIFRLIARQLAKIHAIHAHNGWIPKSNL 

WLKMGKYFSUPTGFADEDINKRFLSDIPSSQI 

LQEEMTWMKEILSNLGSPVVIXHNDLLCKNn 

YNEKQGDVQFIDYEYSGYNYLAYDIGNHFNE 

FAGVSDVDYSLYPDRELQSQWLRAYLEAYK 

EFKGFGTEVTEKEVEILFIQVNQFALASHFFW 

GLW ALIQAKY STIEFDFLGYAIVRFNQYFKM 

KPEVTALKVPE 


1343 


2693 


A 


10394 


102 


839 


PEAQTSAVIJU^KGHIJTMRHEAPMQMASA 

QDARYGQKDSSDQNFDYMFKLLUGNSSVGK 

TSFIJ^YADDSFTSAFVSTVGIDFKVKTVFKN 

EKRIKLQrWDTAGQERYRTnTAYYRGAMGFI 

LMYDITNEESFNAVQDWSTQIKTYSWDNAQ 

VILVGNKCDMEDERVISTERGQHLGEQLGFE 

FFETSAKDNINVKQTFERLVDnCDKMSESLET 

DPAITAAKQNTRLKETPPPPQPNCAC 


1344 


2694 


A 


10395 


2 


4136 


DRPPWNSRVDDFVTNLEHLSSKGHISPAKDTS 
LQQRTPAEMSPVLHFYVRPSGHEGAASGKTR 
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Amino acid sequence (A-AIanine C=Cysteme, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Pbenylalanine, OGlydnc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionme, N=Asparagine, P=Proline, 
QKjIutarnine, R=Arginine, S=Serine, 
T=Threonine, V«Valine, W-Tryptophan, 
Y=Tyrosine, XHJnknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














RKLQGKLPELQG VETEUTYNVNWT AEALPS A 

EETKKLMWLFGCTLLLDDVARESWLLPGSN 

DLLLE V GPRLNFSTPTSTNTV S VCRATGLGP V 

DRVETTIUIYRLSFAHPPSAEVEAIALATLHDR 

MTEQHFPHP1QSFSPESMPEPLNGPINILGEGR 

LALEKANQELGLALDSWDLDFYTKRFQELQR 

NPSTVEAFDI^QSWSEHSRHWFFKGQLHVDG 

QKLVHSLFESIMSTQESSNPNNVLKFCDNSSA 

\QGK£VKFLRFBDPTRPSRFQ(^QGWH\rVFT 

AETHNFPTG VCPFS GATTGTGGRIRD VQCTG 

RG AHWAG TAG Y CFGNLHIPG YNLP WE DLSF 

QYPGNFARPLEVAIEASNGASDYGNKFGEPV 

LAGFARSLGLQLPDGQRREWIKPIMFSGG1GS 

MEADHISKEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQ 

KMNR VIRACVEAPKGNPJCSLHDQGAGGN G 

NVLKELSDPAGAIIYTSRFQLGDPTLNALEIW 

GAEYQESNALLLRSPNRDFLTHVSARERCPA 

CFVGTTTGDRRIVLVDDRECPVRRNGQGDAP 

PTPPPTPVDLELEWVLGKMPRKEFFLQRKPP 

MLQPLALPPGLSVHQALERVLRLPAVASKRY 

LTNKVDRSVGGLVAQQQCVGPLQTPLADVA 

WALSHEELIGAATALGEQPVKSLLDPKVAA 

RLAVAEALTNLVFALVTDLRDVKCSGNWM 

WAAKLPGEGAAIJU5ACEAMVAVMAALGVA 

VDGGKDSLSMAARVGTETVRAPGSLVISAYA 

VCPDITATVTPDLKHPEGRGHLLWALSPGQ 

HRLGGTALAQCFSQLGEHPPDLDLPENLVRA 

FSITQGLLKDRLLCSGHDVSDGGLVTCLLEM 

AFAGNCGLQVDVPVPRVDVLSVLFAEEPGLV 

LEVQEPDLAQVLKRYRDAGLHCLELGHTGE 

AGPHAMVRVSVNGAWLEEPVGELRALWEE 

TSFQLDRLQAEPRCVAEEERGLRERMGPSYC 

LPPTFPKASVPREPGGPSPRVAILREEGSNGDR 

EMADAFHLAGFEVWDVTMQDLCSGAIGLDT 

FRGVAFVGGFSYADVLGSAKGWAAAVTFHP 

RAGAELRRFRKRPDTFSLGVCNGCQLLALLG 

WVGGDPNEDAAEMGPDSQPARPGLLLRHNL 

SGRYESRWASVRVGPGPALMLRGMEGAVLP 

VWSAHGEGYVAFSSPELQAQIEARGLAPLHW 

ADDDGNPTEQYPLNPNGSPGGVAGICSCDGR 

HLAVMPHPERAVRPWQWAWRPPPFDTLTTS 

PWLQLFINARNWTLEGSC 


1345 


2695 


A 


10396 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRE 

RVAMHYQMSVTLKYEKKLIYVHLVIWLLLV 

AKMSVGHLRLLSHDQVAMPYQWEYPYLLSI 

LPSLLGLLSFPRNNISYLVLSMISMGLFSIAPLI 

YGSMEMFPAAQQLYRHGKAYRFLFGFSAVSI 

MYLVLVLAVQVHAWQLYYSKKLLDSWFTST 

QEKKHK 


1346 


2696 


A 


10398 


1 


718 


DDFVRCGPQSAAMGASARLLRAVIMGAPGS 

GKGTVSSRITTHFELKHLSSGDLLRDNMLRGT 

EIGVLAKAFIDQGKLIPDDVMTRLALHELKNL 

TQYSWLLDGFPRTLPQAEALDRAYQIDTVINL 

NWFEVIKQRLTARWIHPASGRVYNIEFNPPK 

TVG1DDLTGEPLIQREDDKPETVDCRLKAYED 

QTKPVI^YYQKKGVLETFSGrErNKIWPYVY 

AFLQTKVPQRSQKASVTP 


1347 


2697 


A 


10402 




1969 


KHRQENNAU)MAPEIHMTGPMCXIENTNGEL 
VANPEALKILSAITQPVVWAIVGLYRTGKSY 
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SEQ ID 
NO: of 
nucl- 
eotide 

seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

localion 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Grycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P^Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threonme, V=Valine, W=Tryptophan, 
Y=Tyrosine, XHJnknown, *=Stop cod on, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














LMNIQ^GKXKGFSLGSTVKSHTKGIWMWCV 

PHPKKPEHTLVLLDTEGLGDVKKGDNQNDS 

WIFTIAVLI^STLVYNSMGTINQQAMDQLYY 

VTELTHRIRSKSSPDENENEDSADFVSFFPDFV 

WTLRDFSLDLEADGQPLTPDEYLEYSLKLTQ 

GTSQKDKNTOLPRIX1RKFFPKKXCFVFDLPI 

HRRKLAQLEKLQDEELDPEFVQQVADFCSY1 

FSNSKTKTLSGGDCVNGPRLESLVLTYINAISR 

GDU^MENAVl^AQIE^SAAVQKLAIAHYD 

QQMGQKVQLPAETLQE1XDLHRVSEREATEV 

YMKNSFKDVDHLFQKKLAAQLDKKRDDFCK 

QNQEASSDRCSALLQVIFSPLEEEVKAGIYSK 

PGGYCLFIQKLQDLEKKYYEEPRKGIQAEEIL 

QTYLKSKESVTDAILQTDQILTEKEKEIEVEC 

VKAESAQASAKMVEEMQDCYQQMMEEKEKS 

YQEHVKQLTEKMERERAQLLEEQEKTLTSKL 

QEQARVLKERCQGESTQLQNEIQKLQKTLKK 

KTKRYMSHKLKI 


1348 


2698 


A 


10404 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAG 

VAGGAPRRRTPVTMWRLLARASAPLLRVPLS 

DSWALLPASAGVKTLLPVPSFEDVSIPEKPKL 

RFIERAPLVPK\'RREPKNLSDIRGPSTEATEFT 

EGNFAIIAUjGGYUWGHFEMMRLTINRSM 

DPKNMFAIWRVPAPFKPITRKSVGHRMGGGK 

GAIDHYVTPVKAGRLWEMGGRCEFEEVQG 

FU)QVAHKLPFAAKAVSRGTLEKMRKDQEE 

R£RNNQ W WTFER1AT ANMLGLRK VL S P YDL 

THKGKYWGKFYMPKRV 


1349 


2699 


A 


10409 


59 


1184 


LRRNCSALGGLFQT1ISDMKG S YPVWEDFINK 

AGKLQSQLRTTWAAAAFLDAFQKVADMAT 

NTOGGTREIGSALTRMCMRHRSIEAKLRQFSS 

ALIDCLINPLQEQMEEWKKVANQLDKDHAK 

EYKKARQEIKKKSSDTLKLQKKAKKGRGDIQ 

PQLDSAI^DVNDKYLLLEETEKQAVRKALEE 

ERGRFCTFISMLRPVIEEEI SMLGEITHLQTISE 

DLKSLTMDPHKLPSSSEQVUDLKGSDYSWS 

YQTPPSSPSTTMSRKSSVCSSLNSVNSSDSRSS 

GSHSHSPSSHYRYRSSNLAQQAPVRLSSVSSH 

DSGHSQDAFQSKSPSPMPPEAPNQRRKEKRE 

PDPNGGGPTTASGPPAAAEEAQRPRSM 


1350 


2700 


A 


10410 


511 


958 


AGRGGPGKPV S WS SGPGSPGQTQRRS WVKST 

RGHSSLLPPSQDFVAGLSVILRGTVDDRLNW 

AFNLYDLNKDGCITK£EMU)IMKSrYDMMG 

KYTYPALREEAPREHVESFFQKMDRNKDGV 

VTIEEFIESCQKDENTMRSMQLFDNVI 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-1350, a mature protein coding portion of SEQ ID NO: 1-1350, an 
active domain of SEQ ID NO: 1-1350, and complementary sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

10. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-1350. 

11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 
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13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

1 5. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 1 0 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected 

17. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 

a) contacting the compound with the polypeptide of claim 1 0 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 

18. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 
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a) contacting the compound with the polypeptide of claim 1 0, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound thai binds to the polypeptide 
of claim 10 is identified 

19. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected from 
the group consisting of a polynucleotide sequence of SEQ ID NO: 1*1350, a mature protein 
coding portion of SEQ ID NO: 1-1350, an active domain of SEQ ID NO: 1-1350, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-1350, under conditions sufficient to express the polypeptide in said 
cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1351-2700, the mature protein portion thereof, or the active domain 
thereof. 

2 1 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-1350. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 

26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format 
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27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutical^ acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a phannaceutically acceptable carrier. 
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Pages 340 to 1963 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 340 to 1963 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent etre obtenues a Tadresse indiqu§e ci-dessous. 



World Intellectual Property Organization 
34, chemin des Colombettes 
CH-1211 Geneve 20 



